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New Mexico Salt Water Disposal Company, Inc. 
Attn: Mr. John Maxey 
PO Box 1518 
Roswell, New Mexico 88202-1518 
(505) 625-0266 
read@lookingglass.net 

Clayton M. Barnhill 
CMB 
Environmental & Geological 
P.O. Box 2304 
Roswell, NM 88202-2304 
Tel (505) 622-2012 
Fax(505)622-2012 
E-mail: cmbenviro@dfn.com 

Re: Environmental Site Assessment 
New Mexico Salt Water Disposal Company, Inc. 
Station # 11 Tank Battery 
Unit Letter D, Section 21, 
Township 10 South, Range 34 East 
Lea County, New Mexico 

Dear Mr. Maxey: 

Our report presenting the findings of the Environmental Site Assessment of the above referenced 
property is presented herein. This report includes discussions concerning our assessment 
methods, the scope of work performed, and a description of soil and groundwater conditions, 
including regulated materials or conditions that may exist on site. CMB Environmental & 
Geological Services, Inc. recommends that no further action be taken on the property. If 
necessary, fate and transport modeling of chloride concentrations present in existing soil 
conditions, using SEVIEW 6.2 fate & transport modeling software, will confirm that present 
conditions that exist on site, and characterized in this report, are of no future threat to 
groundwater, human health, or habitat. 

If you have any questions during your review of this report please contact us at your convenience. 
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EXECUTIVE SUMMARY 

As authorized by New Mexico Salt Water Disposal Company, Inc. (CLIENT), 
CMB Environmental and Geological Services, Inc., has completed a 
Environmental Site Assessment (ESA) of a site, known as the New Mexico Salt 
Water Disposal Company Station 11, located in unit D of Section 21 T.10S. R.34 
E., Lea County, New Mexico. 

This practical and reasonable ESA was performed in conformance with the 
scope and limitations of American Society of Testing and Materials (ASTM) 
Practice E 1527-97 and the ESA scope of services generally required and 
appropriate therein. 

The following environmental conditions were observed during the course of this 
investigation: 

1. ) All soil borings were set up over the surface area where the reported 
produced water spill occurred from a leak or leaks from on-site produced 
water storage tanks or tank battery flow lines. 

2. ) Soil borings were mechanically drilled with a hollow stem auger 
rotary rig equipped with a continuous 2' foot split spoon sampling barrel. 
Samples were collected by a professional geologist and analyzed by a 
certified environmental analysis laboratory. Soil testing was performed 
by a professional soils testing laboratory. The mechanical drilling was 
performed by professional environmental drilling company. 

3. ) A 1000 PPM Total Petroleum Hydrocarbon (TPH) concentration 
threshold, established by the New Mexico Oil Conservation Division, was 
used. Groundwater is estimated to be less than 100' feet below ground 
surface at the site. No significant TPH or BTEX contamination was found 
on site. 

4. ) At a depth of 29' - 36' feet below ground surface at the site; a fat non­
porous and non permeable clay unit underlies the surface 
unconsolidated sand and clayey sands. Measured effective porosity of 
this clay unit is 5.5%, measured Hydraulic Conductivity = 1.5E-08 
cm/sec, measured intrinsic permeability = 1.5E-13 cm2. 

5. ) There is some chloride contamination on-site, most borings showed a 
minor amount of chloride soil concentrations in soil samples to a depth of 
9' feet below ground surface. There are no areas of visible stressed 
vegetation. At depths greater than 9' feet below ground surface chloride 
concentrations in soil samples were greater with the ^ ^ ^ j j ^ i 
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concentrations collected on the top of the clay unit. This chloride 
contamination is of no threat to the groundwater as it would be difficult for 
the chloride concentrations to migrate through the clay zone found at 29' 
feet below ground surface. A perched water zone, resting on top of this 
clay barrier / aquitard, was encountered in soil boring 4A. The perched 
water was sampled and did not contain any hydrocarbons or metals but 
contained a strong concentration of chloride. The existence of this 
perched water indicates that the clay zone is impermeable and the soil 
sample ofthe clay immediately below the chloride rich perched water did 
not reflect a significant chloride concentration increase as a result of the 
perched water penetrating and enriching the soil chloride concentration of 
the clay zone. 

It would not be prudent environmental practice to penetrate this 
clay zone / aquitard with a soil boring or monitor well, opening up 
the possibility to contaminate the water bearing Ogallala sand 
formations below by adding a potential conduit through this 
aquitard. 

6. ) The New Oil Conservation Division does not have a soil standard for 
chloride contamination. However, the drinking water standard of 250-
mg/l chloride is often mistakenly used as a soil standard. 

7. ) The possibility of off-site migration of the defined soil chloride 
concentrations is remote. Chloride fate and transport modeling using 
SEVIEW 6.2 modeling software could facilitate a risk based corrective 
action analysis of the site. This analysis could be performed on this site 
to assess the "true risk" of this release or previous releases affecting 
human health and habitat. By assessing the true nature ofthe risk to 
human health from this release or previous releases, a determination 
can be made as to what level of corrective action should be obtained, Jf 
any. 
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1.0 INTRODUCTION: 

1.1 Purpose: 
The New Mexico Salt Water Disposal Company Station # 11, is located in unit 
letter D of Section 21, Township 10 South, Range 34 East, Lea County, New 
Mexico.(See Figure 1) New Mexico Salt Water Disposal Company, Inc., of 
Roswell, New Mexico, is the operator of the salt water disposal facility. 

On July 12, 1999, a routine / periodic field inspection was conducted by the New 
Mexico State Land Office concerning alleged surface damages on State of New 
Mexico grazing lease GS-0928 leased by the Johnson family with Diamond & 
Half Ranch. New Mexico Salt Water Disposal Company operates an extensive 
saltwater disposal system across a large portion ofthe ranch. Several alleged 
saltwater leaks have occurred over the past few years. The areas of this 
inspection were addressed in a report labeled LA-SA145 by the New Mexico 
State Land Office. 

On July 27, 1999 New Mexico Salt Water Disposal Company, Inc. received a 
certified letter from Mr. Ray Powell, the Commissioner of Public Lands for the 
State of New Mexico, which reiterated: "it has come to our attention that certain 
unacceptable damages to the surface exist on the above described oil and gas 
lease. (Salt Water Gathering and Injection Disposal System, Sections 18, 21, and 
28, Township 10 South, Range 34 East, Lea County, New Mexico) The State 
Land Use Specialist has indicated there are areas of salt water pipeline repairs 
that have not been properly backfilled and compacted. Also, the earthen spill 
containment berms surrounding the salt water disposal well and associated tanks 
should be reworked and higher walls should be constructed in order to capture 
any leaks that may occur. All non-functional or non-operational equipment and 
surface trash and debris needs to be removed from the lease, and areas of 
surface damage from salt water and oil spills needs to be reclaimed and or 
remediated. These items of concern could potentially cause harm to the 
livestock grazing in the area and may also hamper the re-vegetation of native 
grasses that exist in the area." 

On September 29, 1999 a field inspection ofthe areas addressed in report LA-
SA145, was conducted by Mr. Leon Anderson, Land Use Specialist ofthe New 
Mexico State Land Office, Mr. John Maxey and Mr. Clarence Massey of New 
Mexico Salt Water Disposal Company, and Mr. Justin Johnson, the ranch owner. 
Each site was visited and discussed. This field inspection was documented and 
confirmed in a follow up letter to report LA-SA145, dated October 1, 1999, to 
Scott Dawson, ofthe New Mexico State Oil, Gas, and Minerals Division and Jim 
Norwick, of the New Mexico State Land Office, "documenting the seven areas of 
concern found on New Mexico State grazing lease GS-0928. A consensus was 
reached where all parties were agreeable to the following recommendations: 

7 
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1. ) All berms around Salt Water Disposal Wells (SWD) and Tanks would be 
repaired as needed. 

2. ) All non-functional pipe and fittings, fasline, PVC, and steel pipe, etc., would be 
removed and stored within fenced storage areas and not on the surface. 

3. ) The remaining Vz mile of PVC line, located in section 19, of T10S R 34 E, 
would be replaced with SDR Poly Fasline. The new line will be buried 1" inch to 
3" inches of cover if possible. 

4. ) All exposed PVC lines would be covered. 

5. ) All areas between Section 21 SWD well and Pump Station #8 and Pump 
Station #11 would be covered where repairs were made and left uncovered. 

6. ) A Monitor well may be needed and placed just east of the SWD Pump Station 
#11 berm area in Section 21, T.10S. R34E. 

7. ) The material inside the berm at SWD Pump Station #11 may need to be 
looked at. This is due to the amount of material that has overflowed the storage 
tanks. 

On April 17, 2003 a volume of 20 barrels of produced water was released from 
the storage tanks at NMSWDCO Station #11 and was contained inside the 
bermed area surrounding the tank battery. This release was immediately 
reported to the New Mexico State Department of Energy, Minerals, and Natural 
Resources Oil Conservation Division District 1 Office, located in Hobbs, New 
Mexico. New Mexico Salt Water Disposal Company, Inc filed, with the NMOCD, a 
form C-141 release notification. After the discharge, New Mexico Salt Water 
Disposal Company, Inc. immediately ordered and installed three new 1000 barrel 
fiberglass tanks to replace the older steel tanks at NMSWDCO Station #11 . The 
berm surrounding the tanks was also upgraded at this time. 

Between July 1999 and October of 2003, New Mexico Salt Water Disposal 
Company complied with all the above recommendations with the exception of 
installing a monitor well at NMSWDCO Station #11. 

On June 2, 2003, New Mexico Salt Water Disposal Company, Inc. received a 
letter from Mr. Joseph R. Lopez, of the New Mexico State Land Office that 
stated: "This office has been notified by our field operating division that you are 
operating a salt water disposal operation with the NW % of the NW 1A of section 
21, Township 10 South, Range 34 East. Be advised that this operation is in 
trespass. In order to bring this operation into compliance we will require you to 
obtain a business lease for the site and a salt water disposal easement. 
Penalties dating back to the initial time of trespass will also be^ss&Mti [Wx 
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including back rental. Also reported is the fact that numerous problems exist with 
the facility that must be corrected. Apparently this has been an ongoing issue 
since 1999. Our field staff has determined that the following requirements be 
met in order to correct the problems: 

1. ) A new storage tank and pumping facility be built with an impermeable liner 
beneath the tank area and berm, with the berm of sufficient size to contain 1.5 
times the capacity ofthe tank or tanks. 

2. ) A ground water assessment be conducted to determine the contamination. 

3. ) If ground water contamination exists, treat and restore to Water Quality 
Control Commission Standards. 

4. ) That the surface be remediated by removing contaminated soils and replacing 
with clean soils. 

5. ) A monitoring well be installed. 

To initiate the site modifications and remediation, contact our Environmental 
Specialist, Cody Morrow." (For correspondence see appendix 1.) 

CMB Environmental & Geological Services, Inc. conducted a subsurface 
investigation of the soil affected by this release adjacent to the tank battery at 
NMSWDCO Station # 11. The ESA was conducted for New Mexico Salt Water 
Disposal Company, Inc., of Roswell, New Mexico, the operator ofthe property. 
The investigation was conducted to determine the lateral and vertical extent of 
the alleged contamination caused by this April 17, 2003 release of water from the 
tank battery / produced water storage facility. 

1.2 Limitations and Exceptions of Assessment: 

"Recognized environmental conditions" as defined in this ESA report document, 
mean the presence or likely presence of any hazardous substances or petroleum 
products on the site under conditions that indicate an existing release, a past 
release, or a material threat of a release of any hazardous substances or 
petroleum products into the ground, ground water, or surface water ofthe site. 
This term is not intended to include de minimus conditions that generally do not 
present a material risk of harm to public health or the environment and that 
generally would not be the subject of an enforcement action if brought to the 
attention of appropriate governmental agencies. 

The findings and conclusions of this ESA are based upon: 

1) Research and evaluation of readily available d o c u m e n ^ ^ ^ ^ ^ ^ ^ s . 
9 — , — _ „ , 
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2) Interviews with persons knowledgeable about the Site: 

3) Site reconnaissance, soil boring investigations, soil sample description 
and analysis by an environmental professional, and sample analysis by a 
qualified environmental analysis laboratory. 

CMB Environmental and Geological Services, Inc., makes no warranty, 
expressed or implied, as to the accuracy or completeness ofthe information 
provided by the various governmental regulatory agencies and other referenced 
information sources used during this ESA. This ESA is for the sole use of the 
Client and may not provide adequate information for other purposes or parties. 
The information contained in this report including all figures and attachments, 
may not be used any other party without the expressed consent of New Mexico 
Saltwater Disposal Company, Inc.(NMSWDCO) 

CMB Environmental & Geological Services, Inc. (CMB) has prepared this report 
in a professional manner, using the degree of skill and care exercised by similar 
environmental consultants. CMB also notes that the facts and conditions 
referenced in this report may change over time and the conclusions and 
recommendations set forth herein are applicable only to the facts and conditions 
as described at the time of this report. 

1.3 Summary of Field Activities: 

A workplan addressing the environmental concerns ofthe site was created by 
CMB Environmental & Geological Services Inc. and submitted to New Mexico 
Salt Water Disposal Company, Inc. The workplan was subsequently approved by 
the New Mexico State Land Office (NMSLO) on August 18, 2003 in a letter to 
New Mexico Salt Water Disposal Company (NMSWDCO) written by Cody C. 
Morrow, Environmental Specialist with NMSLO. The proposed work submitted in 
the work plan was as follows: 

1.) Soil borings will be drilled near the four corners of the bermed area 
surrounding the salt-water storage tanks located on site. Borings will be 
drilled using a hollow stem auger drilling rig and sampled in 5-foot 
intervals using a split-spoon sampling device. Soil samples collected at 
these five-foot intervals will be field tested for chloride contamination using 
a hand-held Chemetrics titration cell for titrimetric analysis of chloride. 
Once the field analysis indicates that the soil concentration of the boring is 
250-mg/l chloride or less, then the advancement of the boring will be 
terminated. A confirmation soil sample from this depth will be collected 
and sent to Hall Environmental Analysis Laboratory, located in 
Albuquerque, NM. Hall Analysis Lab will analyze this confirmation soil 
sample for chloride using EPA Method 9056/300. Abandonment of all soil 
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borings will be accomplished by backfilling with bentonite pellets from total 
depth to ground surface. All drilling and sampling equipment will be de­
contaminated between sampling events and the drilling of the next soil 
boring. 

2. ) If all the drilled soil borings contain sampled soil that is below 250 mg/l 
chloride at total depth, then continuing the soil borings to groundwater will 
not be necessary. 

3. ) Groundwater in the area of the site is estimated to be 37' feet below the 
ground surface. This estimated depth to groundwater was derived by CMB 
after a review of available groundwater data located in the New Mexico 
State Engineers District IV Office, located in Roswell, NM. If any of the 
soil borings are advanced to a depth of 30' feet below ground surface, due 
to chloride contamination of greater than 250 mg/l, then that boring with 
the highest chloride concentration, will be advanced in five foot intervals to 
the estimated depth of groundwater. If groundwater is encountered at the 
estimated depth of 37', the soil boring will be drilled ten more feet into the 
aquifer and a monitor well will be installed. The monitor well will be 
installed using New Mexico Environment Department specifications and 
guidelines for monitor well installation. A sample of the capillary fringe, 
estimated to be at 35 'feet below ground surface, of this boring will be 
taken and analyzed by Hall Analytical Lab for chloride. The monitor well 
will be developed, purged of a minimum of three well volumes, and then a 
water sample will be taken. Hall Analysis Lab will also analyze this water 
sample for chloride contamination using EPA Method 9056/300 

4. ) In the event that the 37' foot depth to groundwater is an incorrect estimate, 
then the boring with the highest chloride concentration above 250 mg/l at 
30' feet below ground surface will be advanced and sampled in five-foot 
intervals until a chloride concentration of 250 mg/l is obtained. 

5. ) CMB Environmental & Geological Services, Inc, after a review of the data 
collected as a result of the proposed assessment work, will submit a 
written report to NM Salt Water Disposal Co. detailing the results of the 
assessment. 

On October 14, 2003 Atkins Engineering Associates, Inc. a professional 
environmental drilling contractor located in Roswell, New Mexico was mobilized 
to the site to commence drilling activities. Four soil borings were drilled ranging in 
depths from 11' feet below ground surface to 16' feet below ground surface. Two 
foot split spoon samples were taken from surface to 16' feet below ground 
surface in soil borings SB-2 and SB-4. Soil borings 1 and 3 were drilled to 11' 
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feet below ground surface. Soil samples collected from these two-foot split spoon 
intervals were field tested for chloride contamination using a hand-held 
Chemetrics titration cell for titrimetric analysis of chloride. The field analyzes by 
CMB Environmental & Geological Services Inc. incorrectly indicated that the soil 
concentration of the borings was 250-mg/l chloride or less, and the advancement 
ofthe borings was terminated. Confirmation soil samples from the borings were 
collected and sent to Hall Environmental Analysis Laboratory, located in 
Albuquerque, NM. Hall Analysis Lab analyzed the soil samples for chloride, 
Total Petroleum Hydrocarbons (TPH), and BTEX analysis. Hall Environmental 
Analysis Lab confirmed that there were no significant TPH or BTEX 
concentrations in the soil samples but some soil samples contained chloride 
concentrations >250mg/l. As a result, CMB Environmental & Geological Services 
Inc. determined that additional drilling would be necessary to define the vertical 
and horizontal extent of alleged chloride contamination. 

Location of Soil Boring SB-1 NMSWDCO, October 14, 2003, east side ofthe new 
tank battery and reworked berm area surrounding the tank battery. Drilling Rig is 
Mobile Drill B-58 Owned by Atkins Engineering Associates, Roswell, New 
Mexico. Total Depth 11' feet below ground surface. 

12 — — - — 
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Location of Soil Boring SB-4 NMSWDCO, October 14, 2003, northwest side of 
tank battery. Total Depth 16' feet below ground surface. Photograph shows new 
produced water storage tanks and berm area at the facility. 

On November 19 & 20th, 2003 Atkins Engineering Associates, Inc. was re-
mobilized to the site to commence drilling activities. Four soil borings, 
1A,2A,3A,&4A were drilled ranging in depths from 31' feet below ground surface 
to 36' feet below ground surface. Two foot split spoon samples were taken from 
surface to total depth in all soil borings. Confirmation soil samples from the 
borings were collected and sent to Hall Environmental Analysis Laboratory, 
located in Albuquerque, NM, for chloride, Total Petroleum Hydrocarbons (TPH), 
and BTEX analysis. Hall Environmental Analysis Lab confirmed that there were 
no TPH or BTEX concentrations but soil samples contained chloride 
concentrations. A clay zone was encountered from 29' -36' feet below ground 
surface in all soil borings. A perched aquifer was found in soil boring 4A perched 
on top ofthe clay zone at 31' feet below ground surface. The capillary fringe at 
24' -26' feet below ground surface and perched water were sampled for any type 
of hydrocarbon, chloride, and metals. The clay zone was cored and sampled for 
porosity, hydraulic conductivity, and permeability soils testing. As a result, CMB 
Environmental & Geological Services Inc. determined that additional drilling to 
the water table would be dangerous as penetrating this ( £ ^ Q J ^ j J 3 
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aquitard / clay zone holding this perched water, may open up a conduit for 
contamination to the groundwater via the soil boring if the clay zone were 
penetrated. (Soil boring logs, analytical data, and soil concentration contour 
maps are found in appendix 4.) 

Environmental & Geological Services, Inc. 
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Drilling of SB-2A, southeast corner outside bermed area on 11/19/03. 
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Drilling of SB-3A, southwest corner outside bermed area on 11/20/03. Soil 
borings 3 and 3A are drilled in the same location within 2' feet of each other. 
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Drilling of SB-4A, northwest corner outside bermed area on 11/20/03. Soil 
borings 4 and 4A are drilled in the same location within 6' feet of each other. 

2.0 SITE DESCRIPTION: 

2.1 Site Location and Legal Description: 

The New Mexico Salt Water Disposal Company, Inc. Station # 11 is located in 
unit letter D of Section 21 of Township 10 South, Range 34 East, NMPM, Lea 
County, New Mexico. 

2.2 Physical Setting of Site and Surface Characteristics: 
To arrive at New Mexico Salt Water Disposal Company, Inc. station # 1 1 , from 
Caprock, New Mexico go east on NM 380 3.15 miles to county road (black top) 
turn north, go 10 miles and turn east on county road (black top), go 11 miles and 
turn south on caliche road, go 4.3 miles to a tee in the road, turn west, go 1 mile, 
turn south, follow road 3A mile to NMSWDCO Station #11 . 
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Soils: 

According to the U.S. Conservation Service Soil Survey of Lea County, New 
Mexico, soils in the area of the New Mexico Salt Water Disposal Company 
Station # 11 are of the Brownfield Series. 

"The Brownfield series consists of well-drained soils that have a thick surface 
layer of fine sand and sandy clay loam subsoil. They are formed in wind-
deposited sands on uplands in the northern part of Lea County. Slopes are 0-3 
percent. The vegetation consists of tall and arid grasses and shrubs. The 
average annual precipitation is 12 to 15 inches, the average annual air 
temperature ranges from 58 degrees to 60 degrees Fahrenheit, and the frost free 
season is 195 to 205 days. Elevations range from 3600 to 4400 feet. Typically, 
the surface layer is a light brown fine sand about 22 inches thick. The subsoil is 
red sandy clay loam to a depth of 63" inches. Brownfield soils are sued mostly 
as range, but also as wildlife habitat and recreational areas." 

In the immediate area of NMSWDCO station # 11, the Brownfield-Springer 
association occurs. 

"This mapping unit is about 60 percent Brownfield fine sand, 30 percent Springer 
loamy fine sand, and 10 percent inclusions of Tivoli, Gomez, Patricia, and 
Amarillo Soils. The landscape is one of billowy and undulating, low sand dunes 
intermingled with early level sandy areas. The Springer soil has moderately 
rapid permeability. Runoff is very slow. Water intake is rapid, and available water 
holding capacity is 6" to 8" inches. Roots penetrate to a depth of 60" inches and 
more. Soil blowing is a severe hazard." 
(See Figure 3: Soil Map.) 

Topography: 

The general topography in the area of the NMSWDCO Station #11 and 
surrounding area ofSection 21, T.10.S. R. 34 E., Lea County, New Mexico is 
relatively flat to undulating, due to the nature ofthe sand dune development, with 
contours gently sloping to the east. Elevations range from 4220' feet ASL to 
4200' feet ASL in section 21. Surface elevation of NMSWDCO Station # 11 is 
estimated to be 4217' feet ASL. (See Figure 1 & 2: Topographic Maps / 
Satellite Image) 

2.3 NMSWDCO Station # 11 Site Geology / Hydrology: 

Geology of the Site: In October and November of 2003, 8 soil borings were 
drilled by CMB using a contracted hollow stem auger drilling rig^FromJhose 
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borings, a typical type section ofthe soils and rock formations located on site 
was constructed and is as follows: 

From ground surface to 19' feet below ground surface: Tan brown to red 
fine-grained to medium grained, well-sorted sands. Minor caliche nodules were 
encountered. No Hydrocarbon odor and staining was encountered on any 
samples from these depths. 

From 19' feet below ground surface to 29' feet below ground surface: Tan 
brown, clayey, medium grained to fine grained, well sorted, sand. No 
Hydrocarbon odor and staining was encountered in any samples from these 
depths. 

From 29' to 36' feet below ground surface: Brown, fat, tight, clay of varying 
thickness exists in soil borings SB-1A through SB-4A. Soil Borings 1, 2, 3, &4 
were not drilled deep enough to encounter this clay zone. All samples taken in 
the fat clay zone had non-detectable hydrocarbon TPH levels, Non-Detectable 
BTEX Levels, and reduced Chloride concentrations. A 2' foot core sample ofthe 
fat clay was sent to Daniel B. Stephens and Associates Lab, located in 
Albuquerque, New Mexico for initial moisture content, dry bulk density, calculated 
porosity, saturated hydraulic conductivity, effective porosity, and Total organic 
carbon content. (See Appendix 5) 

Soil boring logs and soil boring field notes are provided in Appendix 2 

Hydrology of the Site: 

A search of the groundwater records of the New Mexico State Engineers District 
IV Office located in Roswell, NM revealed that measured first static groundwater 
in T.10S.R34E., Lea County, NM is between 32' feet to 50' feet below ground 
surface. These static water levels were measured at varous periods of time in the 
"Lucky Windmill" (Carl Johnson Ranch stock tank), Section 20 (43310) Townhsip 
10 South Range 34 East, NMPM. Measured Chloride was between 348 and 615 
PPM, Conductivity was between 1670 and 2464 SC. The total depth of this well 
is reported as 65' feet. The recorded of the casing is 6 5/8" inches.The screened 
interval ofthe well is unknown. The "Lucky Windmill" is % mile to 1 mile 
southwest of the NMSWDCO Station # 11 Tank Battery, and up gradient. 

Humble Oil and Refining Company drilled, in July of 1962, a boring in the SE1/4 
of the SW VA of SE 1/4 of section 36 T.10S. R.34 E . to a total depth of 290 feet 
below ground surface. Clay was encountered for 18' feet to 105' feet below 
ground surface. No significant water was encountered, and this well was 
plugged and abandoned. 
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Humble Oil and Refining Company also drilled, in July of 1962, two borings in the 
SE1/4 of the SW 1/4 of SE 1/4 of section 36 T.10S. R.34 E . to a total depth of 80' 
and 85' feet below ground surface. A water sand was logged at 55' feet to 70' 
feet below ground surface in both wells. Clay was encountered from 80' feet to 
85' feet below ground surface, the total depths logged in both wells. This 
described water bearing sand is a possibly part of Ogallala Formation Materials 
that are sitting on top of Triassic Red Beds. Regional dip of the water bearing 
Ogallala Formation is to the east. (See Appendix: 3) 

2.4 Known Environmental Conditions: 

The soil borings were drilled at the four corners ofthe bermed area surrounding 
the produced water storage tanks. These borings were set up over the area 
where the alleged produced water spill or spills had occurred on the ground 
surface as run-off from the storage tank pad and from the bermed area 
surrounding the produced water storage tanks. 

CMB contracted a professional environmental drilling contractor to perform this 
work. The drilling method selected was Hollow Stem Auger with a continuous 2' 
foot split spoon sampling device. The drilling program was designed to have a 
minimum impact on the surface conditions ofthe site while obtaining a maximum 
amount of information from the soil borings. 

The first set of four borings was drilled on October 14, 2003.(Soil Borings 1,2,3, 
&4) The total depth of the first four borings ranged from 11' feet to 16' feet below 
ground surface. Initial field tests ofthe soil boring soil samples by CMB indicated 
low levels of chloride concentrations in the borings. As a result of the inaccurate 
low chloride concentrations determined by the field tests of the soil boring soil 
samples, CMB terminated the borings at a shallow depth below ground surface. 
Hall Environmental Analysis Laboratory's confirmation samples of these same 
soil samples from the initial field sampling split indicated higher chloride 
concentrations in the soils. 

CMB determined that additional drilling was necessary to characterize the 
vertical and horizontal extent ofthe chloride soil concentrations, and if these 
concentrations may have impacted the groundwater. Four more soil borings were 
drilled at or near the four corners ofthe bermed area, and near the previously 
drilled soil borings 1,2,3,&4, to total depths ranging from 31' feet to 36' feet below 
ground surface. The soil borings were drilled on November 19 & 20 t h, 2003. (Soil 
Borings 1A, 2A, 3A, & 4A) 

There were no significant Total Petroleum Hydrocarbon (TPH) or BTEX detected 
in any of the soil samples from the borings on site. 
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Data from all of the soil borings is described in the field notes, soil boring logs, 
contour maps of the Chloride concentrations, and laboratory analysis. (See 
Appendices: 4, 5, & 6) 

With the first groundwater aquifer located less than 100' feet below ground 
surface in the area, the New Mexico State Oil Conservation Guidelines for soil 
contamination dictate that a level of 1000 PPM TPH concentration must be 
obtained in soil samples before for site closure of a leak, spill, or confirmed 
release from a tank battery. There is not a soil concentration standard for 
chloride concentrations of soil in the State of New Mexico. A State Of New 
Mexico Water Quality Control Commission water Quality standard of250 mg/l or 
250 PPM Chloride is sometimes mistakenly used as a soil chloride concentration 
standard in the State of New Mexico bv the New Mexico Oil Conservation 
Commission. 

From data obtained in the soil borings, soil contamination greater than or equal to 
the 1000 PPM level TPH did not occur on site. TPH concentrations in PPM from 
the soil boring samples are tabled below: 

So/7 Bonnet Depth: 0'-2' 4'-6' 9'-11' W-16' 19'-21' 24'-26' 29'-3V 34'-36' 

SB - 1 ND 
SB - 1A 32 280 55 ND ND ND ND 
S B - 2 170 ND ND ND 

SB-2A ND ND ND 
SB-3 ND 

SB-3A ND ND ND 
S B - 4 ND ND ND ND 

SB-4A ND ND ND ND(H20) 

From data obtained in the soil borings, BTEX soil contamination did not occur on 
site in any significant concentrations. BTEX concentrations in PPM from the soil 
boring samples are tabled below: 

So/7 Borinq Depth: 0'-2' 4'-6' 9'-11' 14'-16' 19'-21' 24'-26' 29'-3V 34'-36' 

SB - 1 ND 
SB - 1A ND 0.3 ND ND ND ND ND 
SB-2 ND ND ND ND 

SB - 2A ND ND ND 
SB-3 ND 

SB-3A 0.03 ND ND ND 
S B - 4 ND ND ND ND 

SB-4A ND ND ND ND(H20) 
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Chloride concentrations in PPM from the soil boring samples are as tabled 
below: (Red Values indicate c reater than 250 PP M Chloride Concentra tion) 

So/7 Bonnet Death: 0'-2' 4*-6' 9'-11' 14'-16' 19'-2V 24'-26' 29'-31' 34'-36' 

SB - 1 1800 
SB - 1A 120 380 1900 1800 3700 5000 2000 
SB-2 330 580 500 1100 

SB-2A 350 1400 900 870 690 1700 1000 
SB-3 3600 

SB-3A 170 3700 510 570 880 3200 5900 1900 
S B - 4 1600 88 2200 3400 

SB-4A 160 800 2100 3400 4500 8300 3900 

C6lJt ( m o ­ —. 

\ 

The area around the produced water storage tanks and surrounding berm at New 
Mexico Salt Water Disposal Company Station #11 is an area of "historic storage 
of produced water and occasional spills throughout the many years of its use". 

The soils surrounding tank battery and bermed area, accessible for "plant roots" 
to a depth of 60" inches below ground surface, did not indicate that the release of 
April 17, 2003 had any significant impact on the surface soils as the 
concentrations of chloride generally were in acceptable plant tolerance levels. 
The small amount of rainfall in the past several years would not have the ability 
to drive any surface chloride contamination to any significant depth below ground 
surface as most rainfall would evaporate or transpire due to the dry surface 
conditions present. No salt crystallization, wicking, or leaching of salt was evident 
on the ground surface surrounding the tank battery and bermed area at 
NMSWDCO Station # 11. The release of April 17, 2003 was contained by the 
existing bermed area surrounding the tank battery. 

All Soil Borings did have significant concentrations of chloride below the ground 
surface after a depth of 9'feet. This should be expected, as the practices, 
protocols, and standard operating procedures of produced water disposal plants 
have drastically changed since the 1960's and 1970's when New Mexico Salt 
Water Disposal Company first started using the facility. 

As the produced water spilled onto the ground surface from various unreported 
historic spills from the tank battery and spread out, it quickly saturated the very 
porous sand close to the tank battery and caliche soils ofthe bermed area 
surrounding the tank battery. The produced water also pooled in low areas 
behind the tank battery as it spread out. The soil saturation tended to migrate 
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vertically rather than horizontally due to the nature of the porosity and low 
horizontal permeability ofthe clayey sands in the area. For this reason some soil 
borings have high concentrations of chloride in close proximity to soil borings that 
have no significant chloride concentrations. The variable chloride Concentrations 
in SB-4 and SB-4A (within 6' feet horizontal distance from each other) at depths 
of 0' feet - 2' feet and 4' feet to 6' feet below ground surface can be attributed to 
this phenomenon. 

Through time and additional produced water releases, the chloride 
concentrations in the sands and clayey sands beneath the site were driven 
downward until they hit a fat clay zone at 29'feet to 31' feet below ground surface 
at the site. This fat clay zone was encountered in soil borings 1A, 2A, 3A, & 4A. 

In soil boring 3A, a core sample of this clay from 34' feet to 36' feet below ground 
surface was sent to Daniel B Stephens Soils Testing Laboratory in Albuquerque, 
New Mexico for analysis. This clay sample was analyzed by the lab for Initial 
Moisture Content, Dry Bulk Density, Calculated porosity, Saturated Hydraulic 
Conductivity, Effective Porosity, and total organic carbon content. The results of 
this analysis can be seen in appendix 6. 

The most important test components of this analysis of the clay sampled in SB-
3A @ 34'-36'are as follows: 

Ksat (cm/sec) = 1.5E-08 (Hydraulic Conductivity rate at which groundwater, at 
saturation, will flow through the sampled clay) this rate is extremely slow. 

Intrinsic Permeability: = 1.5E-13 (the sampled clay is extremely impermeable) 

Effective Porosity: 5.5% (the sampled clay is not very porous) 

The soil test analyses of the sampled clay in soil boring 3A show that the clay 
zone, underlying the site and encountered in soil borings 1A, 2A, 3A, and 4A, is a 
tight, non porous, impermeable clay barrier. The soil analysis test results also 
show that it is unlikely that this clay barrier will allow any release of produced 
water to penetrate and migrate to ground water. (See appendix 6.) 

High chloride concentrations encountered in the soil samples in soil borings 1A-
4A are a result of numerous years of previous produced water releases from the 
facility and not a result of any recent releases. Thirty years of annul rainfall 
events have probably not driven the concentrations of chloride downward. The 
concentrations of chloride seen in the soil borings are from previous "historic" 
releases that occurred long before the documented release on 04/17/03. 
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The most consistently high chloride concentrations are seen in all borings at a 
depth of 29'-31' feet below ground surface which is at the top of the clay barrier 
underlying the site. The samples from SB-1A, SB-2A, and SB-3A, at a depth of 
34'-36' feet below ground surface, continued to have high concentrations of 
chloride but were on the average 43% lower in chloride concentration than the 
samples from the 29'-31' foot intervals. It can be argued that if the clay zone was 
so impermeable, why did the chloride concentrations continue after the 29'-31' 
depth? It is the opinion of CMB that the hollow stem auger drilling method 
carried or dragged the chloride concentrations seen in the soil borings at the 29'-
31' foot intervals down the soil boring holes to total depth. This dragging of 
chloride concentrations by the drilling auger influenced the chloride 
concentrations seen at the 34'-36 feet interval in each soil boring. 

In SB-4A a perched water zone, possibly caused by a previous "historic" release 
of produced water, was encountered at the top of the clay zone from 29'-31' feet 
below ground surface. This perched water was only encountered in soil boring 
SB-4A. This perched water was sampled and tested for Volatile Organic 
Compounds, Chloride, Poly Aromatic Hydrocarbons, Mercury, Total recoverable 
metals, and total dissolved solids. The results can be found in appendix 5 and a 
summary of the analytical results is as follows: 

Soil Borina 4-A Depth: 29'-'31': 
Aaueous Sample: PPM: 

BTEX Non-Detect 
TPH Non-Detect 

PAH's Non-Detect 
VOCs Non-Detect 

Arsenic Non-Detect 
Barium 0.45PPM 

Cadmium Non-Detect 
Chromium Non-Detect 

Lead Non-Detect 
Selenium Non-Detect 

Silver Non-Detect 
Mercury Non-Detect 

TDS 70000 mg/i 
Chloride 45000 PPM 

There is an elevated chloride concentration in the soil sample from soil boring 4-
A at a depth of 24-26' feet below ground surface. This is the area of the capillary 
fringe of the perched water zone encountered in soil boring 4-A. If the clay barrier 
was permeable, then the perched water would not have occurrf&aff i fF^r^ 
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in soil boring 4-A , and a capillary fringe would not have existed at a depth of 24'-
26' feet with higher concentrations of chloride. Also the high chloride 
concentrations analyzed in the perched water would have made the soil 
concentration of chloride in the soil sample at 29'-31' feet in soil boring 4-A much 
higher if the soil was permeable. The soil chloride sample @ 29'-31' in SB-4A 
would be closer to the chloride concentration of the perched water. The 
concentration in the soil @ 29'-31' in soil boring 4A is only 8.6% ofthe chloride 
concentration of the perched water. 

Contour maps and 3-D surface maps of the clay zone and chloride 
concentrations, based on the unsurveyed depth to the clay or chloride in each 
boring, can be seen in appendix 4. The reason the perched water occurs in soil 
boring 4-A and none ofthe other borings, is that the clay surface is an indurated 
surface with a small dip or bowl occurring near soil boring 4-A allowing for 
perched water to be built up in soil boring 4-A. This pattern can be seen in the 
chloride concentration maps as well. 

A field decision, not to penetrate this impermeable tight clay barrier any 
further than 36' feet below ground surface and install a monitor well east of 
the facility was made by CMB. It would not be prudent or professional 
environmental practice to continue to drill to ground water, after a perched 
water zone is encountered, and allow any perched water, with possible 
high chloride concentrations or other possible contaminants, to penetrate 
a boring annulus and allow any soil boring to become a conduit for 
potential contamination of the groundwater. 

To reiterate, in the past (prior to 1980) the environmental regulations for 
produced water and operations of salt water disposal facilities were much 
different than present regulations and practices. Accepted practices and 
operating procedures have also changed for the operators of such facilities. 

Chloride contamination is not an issue at this site as chloride contamination in all 
samples is not a threat to groundwater as the clay zone encountered in the 
borings will prevent vertical migration of any chloride contamination. The 
concentrations of chloride near the surface to a depth of 9' feet below surface will 
not interfere with plant or root development as the chloride concentrations are 
within acceptable tolerance levels for plants growing in the area. There are not 
large areas of stressed vegetation on the site or nearby off-site. All soil borings 
showed a significant reduction in chloride concentrations after the clay zone 
beneath the site was encountered. 

To reiterate: The New Oil Conservation Division does not have a soil standard for 
chloride contamination. However, the drinking water standard of250-mg/l 
chloride is often mistakenly used as a soil standard. 
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3.0 FINDINGS AND CONCLUSIONS: 

CMB Environmental and Geological Services Inc's investigation revealed some 
evidence of environmental concern at the New Mexico Salt Water Disposal 
Company Station #11 Facility. The following conditions were observed during the 
course ofthe investigation: 

The tanks and flow lines that produced the documented produced water spill 
at the site on April 17, 2003 have been replaced. The berm surrounding the 
produced water tank battery at NMSWDCO Station #11 has also been 
upgraded. 

A soil borings were drilled at the four corners of the bermed area surrounding 
the produced water storage tanks at the facility and near the ground surface 
area where the reported produced water spill occurred over the top of the 
berm and onto the site caliche pad. The reported spill occurred from a leak in 
on-site produced water storage tanks or flow lines. 

Soil borings were mechanically drilled with a hollow stem auger equipped with 
a 2' foot split spoon sampling device. Samples were collected by a 
professional geologist and analyzed by a certified environmental analysis 
laboratory. Soil materials' testing was performed by a professional soil testing 
laboratory. The mechanical drilling was performed by professional 
environmental drilling company. 

The approved workplan was to assess the soil chloride contamination and 
possible impacted groundwater by drilling four soil borings at the site near the 
four corners of the bermed area surrounding the facility produced water 
storage tanks. The borings were to be advanced until a soil sample chloride 
concentration of 250 mg/l (PPM) or groundwater was reached. A monitor well 
was to be installed if groundwater was encountered. A clay zone was 
encountered in each ofthe borings SB1-A-4A at a depth of 29-36' feet below 
ground surface. The borings were terminated at this depth and a prudent 
environmental decision not to advance the borings to groundwater was made. 
This sampled clay material was tested at the Daniel B. Stephens soil testing 
laboratory located in Albuquerque, NM and showed that the clay was of low 
porosity and impermeable. A perched water zone was encountered in soil 
boring 4-A. The perched water was sampled and analyzed for hydrocarbons 
(semi-volatile and volatile), metals, total dissolved solids, and chloride by Hall 
Environmental Analysis Laboratory located in Albuquerque, NM. The water 
sample contained high chloride concentrations and high total dissolved solids 
but contained no hydrocarbons or metals. 
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A 1000 PPM Total Petroleum Hydrocarbon (TPH) concentration threshold, 
established by the New Mexico Oil Conservation Division, was used, as 
Groundwater is less than 100' feet below ground surface at or near the site. 

A water bearing sand zone in the Ogallala Formation, exists underlying the 
site at a depth of 50'-70' feet below ground surface. The Ogallala Formation 
has a regional dip to the east and general Ogallala Formation groundwater 
flow direction is to the east. There are no down gradient ranch stock wells, 
lakes, or water areas, within a mile ofthe site. 

Soil contamination of greater then 1000 PPM TPH was not observed in any of 
the soil or water samples collected from the soil boring area. There was no 
BTEX contamination in any of the soil boring samples. 

At the depth of 29' - 31' feet below ground surface at the site; a fat clay unit 
underlies the surface unconsolidated sand. In the soil borings chloride 
concentrations of samples at the top of this clay and subsequent samples 
after penetrating this clay zone dramatically reduced in analytical chloride 
concentrations. The continued chloride concentrations below the top of the 
clay zone are not indicative of migration of perched chloride rich produced 
water but of contamination of the borehole by the hollow stem auger drilling 
method. 

There is some chloride contamination, but most borings showed low chloride 
soil concentrations to depth of 9' feet below ground surface. Annual rainfall in 
the area over the last ten years has had a minimal impact on observed 
chloride concentrations in the near surface soils or soils below 9' feet below 
ground surface. Rainfall events in the area would have little impact on 
chloride concentrations of the soils migrating vertically to groundwater. The 
chloride concentrations seen in the soil boring soils can be attributed to 
"Historic spills that happened prior to modern environmental regulations and 
procedures." Surface areas around the site were not affected by leaching or 
wicking of the chloride concentrations by rainfall events from depths of 9' feet 
below ground surface to the top soil or affecting the depth of plant roots. 
There are not large areas of stressed vegetation on site. 

The possibility of off-site migration of the defined soil chloride concentrations 
is remote. Chloride fate and transport modeling using SEVIEW 6.2 modeling 
software could facilitate a risk based corrective action analysis of the site. 
This analysis could be performed on this site to assess the "true risk" of this 
release or previous releases affecting human health and habitat. By 
assessing the true nature of the risk to human health from this release or 
previous releases, a determination can be made as to what level of corrective 
action should be obtained, if any. 
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4.0 PROFESSIONAL QUALIFICATIONS AND 
SIGNATURE PAGE 

CMB Environmental and Geological Services Inc., is multi-disciplined geological 
and environmental consulting firm with many years of experience. Clayton M. 
Barnhill, principal, is a registered Professional Geologist, and a New Mexico 
Environmental Department Certified Scientist with the Petroleum Storage Tank 
Bureau, certified scientist # 246. 

Clayton M. Barnhill, principal, was the environmental professional who conducted 
this ESA. Clayton M. Barnhill, principal of CMB Environmental & Geological 
Services Inc., represents that as assessor, to the best of his knowledge, the 
statements and facts in this ESA are true and correct and, to the best of the 
principal's knowledge, no material facts have been suppressed or misstated. 

CMB ENVIRONMENTAL AND GEOLOGICAL SERVICES, INC. 
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July 27, 1999 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

New Mexico Salt Water Disposal Company 
PostOffice Box 1518 
Roswell, New Mexico 88202 

Re: 

Gentlemen: 

Salt Water Gathering and Injection Disposal System 
Sections 18, 21, and 28, Township 10 South, Range 34 East 
Lea County, New Mexico 

/ ' 1 

1 ,Jr 

It has come to our attention that certain unacceptable damages to the surface exist on the above described oil and gas 
lease. The State Land Use Specialist has indicated there are areas of salt water pipeline repairs that have not been 
properly backfilled and compacted. Also, the earthen spill containment berms surrounding the salt water disposal wells 
and the associated tanks should be re-worked and higher walls should be constructed in order to capture any leaks that 
may occur. All non-functional or non-operational equipment and surface trash and debris needs to be removed from the 
lease, and areas of sui face damage from saii water and oii spiiis needs to be reclaimed and/or remediated. We are also 
requesting your company to place identification signs on your wells showing: 1.) well number; 2.) legal description of 
the well; and, 3.) an emergency telephone number. 

These items of concern could potentially cause harm to the livestock grazing in the area and may also hamper the re­
vegetation of native grasses that exist in the area. 
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This problem is in violation of prudent operator standards and the attached State Land Office Rules 1.068 and 1.069. 
These rules outline minimum requirements for surface operations and reclamation on State leases. 

As operator ofthe lease, you have incurred certain obligations which include operating in a prudent manner. In 
addition, it requires protection ofthe surface estate, including livestock, soil, vegetation, and surface improvements. 

You are requested to inspect the lease and to enforce corrective action within sixty days from the date of this letter. 
Please coordinate your plans and an inspection date with our Land Use Specialist Leon Anderson, whose phone number 
is (505) 392-8736. If you have any questions, please feel free to contact me. 

Sincerely. 
RAY POWELL, M.S., D.V.M. 
COMMISSIONER OF PUBLIC LANDS 

foe 

M cm 
77 

By: Jami Bailey, Director 
Oil, Gas, and Minerals Division 
(505) 827-5745 

a's w / { -

pc: Leon Anderson, Land Use Specialist, State Land Office . 
Jim Norwick, Assistant Director - Field Operations, State Land Office 

^ Nick Mace, Assistant Director - Commercial Resources Division, State Land Office 
j Justin Johnson, State Grazing Lessee 

Attachments 
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October 1, 1999 LA-SA145 
FOLLOW-UP 

TO: Scott Dawson, Oil Gas & Minerals Division 

THRU: Jim Norwick, Assistant Director-Field Operations 

FROM: Leon Anderson, Land Use Specialist 

RE: Oil Field Surface Damages 
New Mexico Salt Water Disposal Co. 

SYNOPSIS 

On September 29, 1999 Justin Johnson with Diamond & Half, John Maxey and 
Clarence Massey with New Mexico alt Water Disposal Company, and I field 
inspected the areas addressed in LA-SA145 dated July 12,1999. The area 
inspected is part of state grazing lease GS-0928. 

New Mexico Salt Water Company operates an extensive saltwater disposal system 
across a large portion of the ranch. Several saltwater leaks have occurred over the 
past few years. Several spots have been uncovered and the line replaced with a fas 
line but the sites have not been back-filled. 

Each site was visited and discussed with a consensus being made that New Mexico 
Salt Water Disposal Company representative would take this consensus back to his 
supervisors and this is the recommendation I would send to my supervisors in Santa; 
Fe with the understanding that each party may not get what they recommend. 
Justin Johnson was agreeable to the following: 
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FOLLOW-UP 

1. All berms around SWD Wells and Tanks would be repaired as needed. 

2. All no-functional pipe and fittings, fasline, PVC and Steel Pipe,etc would be 
removed and stored within their fenced storage areas and not on the surface; 

3. The remaining 1/2 mile of PVC line would be replaced with a SDR Poly Fas-
Line. Section 19, T10S, R34E " 

4. All exposed PVC lines would be covered. 

5. All areas between Section 21 SWD Well and #8 Pump Station and pump station 
#11 would be covered where repairs were made and left uncovered. 

6. Monitor well may be needed and placed just east ofthe SWD Pump Station #11 
berm area in Section 21, T10S, R34E. 

7. The material inside the berm at SWD Pump Station #11 may need to be looked 
at This is due to the amount of material that has overflowed the storage tanks. 

LEGAL DESCRIPTION 

TIPS, R33&34E NMPM 
SECTION 28, 21,18,19: LEA COUNTY 

LOCATION 

Subject Ranch is located approximately 17 miles northwest of Tatum, New Mexico. 
Access can be gained via Price Ranch Road on the west side of NM-18. 

HIGHEST AND BEST USE 

Current highest and best use of subject land is the production of oil and gas. This is 
intermixed with the grazing of livestock. No other trends exist at this time. 

ESTIMATE OF VALUE 

N/A 
REMARKS 

Please review the seven (7) matters of the consensus and advise accordingly. 
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A MONITOR WELL IS NEEDED ON THE EAST SIDE OF BERM AREA 



October 1, 1999 (5) LA-SA145 
FOLLOW-UP 

ONE OF SEVERAL LEAK REPAIR AREAS IN SECTION 20, T10S R34E 
WELL BE COVERED WITH POTENTIAL OF POLY LINE 
EXTENSION TO #8 PUMP STATION 

JULY SPILL AT CONTINENTAL #1 SWD 
SECTION 18, T10S, R34E SE4NW4 

BERM WILL BE REPAIRED ON A REGULAR BASIS 



October 1,1999 (6) LA-SA145 
FOLLOW-UP 

MOST OF THIS NON-FUNCTIONAL EQUIPMENT HAS ALREADY BEEN 
REMOVED . THE ADDITONAL EQIPMENT WILL BE REMOVED IN THE 
NEAR FUTURE LEASE IS JUST NORTHEAST OF CONTINENTAL SWD 
WELL SECTION 18, T10S, R34E SE4NW4 



June 2, 2003 

NM S a l t Water Disposal Co. 
A t t n : John C. Maxey 
P. 0. Box 1518 
Roswell, New Mexico 8 8202 

Re: Trespass on State Trust Land 

Dear Mr. Maxey: 

This O f f i c e has been n o t i f i e d by Our- F i e l d Operations 
D i v i s i o n t h a t you are o p e r a t i n g a <ss3±de—crii—reeê wary. and 
S a l t Water Disposal Operation w i t h i n the NŴ NWh, Section 
21, Township 10 South, Range 34 East. 

Be advised t h a t t h i s operation i s i n trespass. I n order to 
b r i n g t h i s operation i n t o compliance we w i l l r e q u i r e you to 
o b t a i n a Business lease f o r the s i t e and a Salt Water 
Disposal Easement. Penalties d a t i n g back to the i n i t i a l time 
of trespass w i l l also be assessed i n c l u d i n g back r e n t a l . 

Also r e p o r t e d i s the f a c t t h a t numerous problems e x i s t w i t h 
the f a c i l i t y t h a t must be corrected. Apparently t h i s has 
been an- ongoing issue__ since 1999. Our F i e l d s t a f f Has" 
determined, t n a t tne " f o l l o w i n g requirements be met i n order 
t o c o r r e c t the problems: . . 

1. A new storage tank and pumping f a c i l i t y be b u i l d w i t h 
an impermeable l i n e r beneath the tank area and berm, 
w i t h the berm of s u f f i c i e n t size t o c o n t a i n 1.5 times 
the capacity of the.tank or tanks. 

(2J A ground water assessment be conducted to determine-
contamination. 

3. I f ground water contamination e x i s t s , t r e a t and 
r e s t o r e to Water Q u a l i t y Control Commission Standards. 

Jt) That the surface be remediated by removing 
/ contaminated s o i l s and r e p l a c i n g w i t h clean soij^-

/jj7. A monitoring w e l l be insTfaXTea\ 

Enclosed are the a p p l i c a t i o n forms f o r the above mentioned 
lease and easement. Please complete as soon as possible and 



submit along w i t h a r e g i s t e r e d survey of the s i t e and 
applicab l e fees. 

I f you have any questions regarding the a p p l i c a t i o n process, 
please c a l l me at 505-827-4003. 

To i n i t i a t e the s i t e m o d i f i c a t i o n s and remediation, contact 
our Environmental S p e c i a l i s t , Cody Morrow a t 505-827-5737. 

Joseph R. Lopez, 

Commercial Resources 

Enclosures 



CMB Environmental & Geological Services, Inc. 
PO Box 2304 
Roswell, New Mexico 88202-2304 
Phone & Fax: (505) 622-2012 email: cmbenviro@dfn.com 

NM Salt Water Disposal Company 
Attn: Mr. John C, Maxey, PE 
PO Box 1518 
Roswell, New Mexico 88202-1518 
(505) 622-3770 Ext. 224 
Email: read(5)lookinqlass.net 

July 14, 2003 

Re: Environmental Site Assessment 
Salt Water Disposal Operation 
NW1/4 NW1/4, Section 21, 
Township 10 South, Range 34 East 
Lea County, New Mexico 

Dear Mr. Maxey: 

CMB Environmental & Geological Services, Inc., has been hired by NM Salt Water 
Disposal Company to conduct an environmental site assessment of the above 
referenced property. After review of available data of the site, CMB proposes the 
following work to be performed: 

1. ) Soil borings will be drilled at the four corners of the bermed area surrounding the 
salt-water storage tanks located on site. Borings will be drilled using a hollow 
stem auger drilling rig and sampled in 5-foot intervals using a split-spoon 
sampling device. Soil samples collected at these five-foot intervals will be field 
tested for Chloride contamination using a hand-held Chemetrics titration cell for 
titrimetric analysis of chloride. Once the field analysis indicates that the soil 
concentration of the boring is 250-mg/l chloride, then the advancement of the 
boring will be terminated. A confirmation soil sample from this depth will be 
collected and sent to Hall Environmental Analysis Laboratory, located in 
Albuquerque, NM. This soil sample will be analyzed by Hall Lab for Chloride 
using EPA Method 9056/300. Abandonment of all soil borings will be 
accomplished by backfilling with bentonite pellets from total depth to ground 
surface. All drilling and sampling equipment will be de-contaminated between 
sampling events and the drilling of the next soil boring. 

2. ) If all the drilled soil borings contain sampled soil that is below 250 mg/l chloride at 
total depth, then continuing the soil borings to groundwater will not be necessary. 

3. ) Groundwater in the area of the site is estimated to be 37' feet below the ground 
surface. If any of the soil borings are advanced to a depth of 30' feet below 
ground surface, due to chloride contamination of greater than 250 mg/l, then that 
boring, or the soii boring with the highest concentration of Chloride at total depth, 
will be advanced to groundwater. The soil boring will be drilled ten more feet into 
the aquifer and a monitor well will be installed. The monitor well will be installed 
using New Mexico Environment Department specifications and guidelines for 

NM Salt Water Disposal Co. NWI/4 NWI/4 Section 21 Township 10 South, Range 34 East 



CMB Environmental & Geological Services, Inc. 
PO Box 2304 
Roswell, New Mexico 88202-2304 
Phone & Fax: (505) 622-2012 email: cmbenviro@dfn.com 

monitor well installation. A sample of the capillary fringe, estimated to be at 35 
'feet below ground surface, of this boring will be taken and analyzed by Hall Lab 
for Chloride. The monitor well will be developed, purged of a minimum of three 
well volumes, and then a water sample will be taken. This water sample will also 
be analyzed by Hall Lab for Chloride contamination using EPA Method 9056/300 

If you have any questions or comments, please do not hesitate to call. 

NM Salt Water Disposal Co. NW1/4 NW1/4 Section 21 Tov/nship 10 South, Range 34 East 



NEW M E X I C O S A L T WATER D I S P O S A L C O M P A N Y , I N C . 
4 Q O N . P E N N , S U I T E 1 D O D P. a . B O X I S I S 

R O S W E L L , N E W M E X I C O B S Z O l 

P H O N E S O S S 2 S - D 2 6 6 

July 31, 2003 

State of New Mexico 
Commissioner of Public Lands 
P. O. Box 1148 
Santa Fe, New Mexico 87504-1148 

Attention: Mr. Joseph R. Lopez 
Mr. Cody Morrow 

RE: New Mexico Salt Water Disposal Company Station 11 
NW/4 NW/4, Section 21 T10S-R34E 
Lea County, New Mexico 

Gentlemen: 

This letter is in response to a letter dated June 2, 2003 from Mr. Joseph R. Lopez 
concerning items to be addressed at the subject site. Attached is a letter from 
CMB Environmental and Geological Services, Inc., that outlines a proposal to 
address the items contained in Mr. Lopez's letter. In a previous telecon to Mr. 
Morrow, I reported that NMSWDC reacted quickly to the discharge and 
immediately ordered and then installed three new 1,000 barrel fiberglass tanks to 
replace the older steel tanks. Not only did this increase our storage capacity at 
the site by a factor of six, it also provides for storage facilities that will not corrode 
or otherwise deteriorate from chemical action. The berm is in the process of 
being upgraded. If you have any questions concerning the CMB proposal, 
please advise. 

It is my understanding that Mr. Bob Watson of our office has been working on the 
application for a business lease for this site and if you have not received this 
application, you should be receiving it shortly. 

Sincerely, 

NEW MEXICO SALT WATER DISPOSAL COMPANY, INC. 

JCM/sr/microsfrwrd/jcmltrs/NMSWDCOStation11 
Enclosure 



RECEIVED AUG 18 Z003 

H. LYONS 
COMMISSIONER 

State of9{eiv 9v(e?(ico 
Commissioner of Public Lands 

COMMISSIONER'S OFFICE 
Phone (505) 827-5760 
Fax (505) 827-5766 

www.nmstatelands.org 
310 OLD SANTA FE TRAIL 

P.O. BOX 1148 
SANTA FE, NEW MEXICO 87504-1148 

August 18, 2003 

RE: New Mexico Salt Water Disposal 
Company Station 11 
NW/4 NW/4 Section 21 T10S-R34E 
Lea County, New Mexico 

Dear Mr. Maxey, 

I have reviewed the plan submitted through New Mexico Saltwater Disposal Company by 
CMB Environmental. The New Mexico State Land Office (NMSLO) appreciates the 
fact that you are working in cooperation with us to address the environmental concerns 
regarding this site. 

I think the plan is very complete from a subsurface and groundwater protection and 
evaluation standpoint. I am assuming that after the sampling and data evaluation process 
is complete that a final reclamation plan will be prepared and submitted to the NMSLO. 
Within the final reclamation plan I encourage you to address not only subsurface and 
groundwater issues, but also recognize the surface damages present due to the facility in 
Section 21. 

Once again thank you for addressing the problem in a timely manner. If you have any 
question please feel free to contact me at (505) 827-1245 

"Winuvivn vm? rrnrir,\TTn\r> 



I 
)_istric! 
W M 

I 
•MSlric 

f 

•ct i 
,_5 N. French Dr., Hobbs, NM 88240 

Oistrict 11 
1 WW. Grand Avenue, Anesia, NM 88210 

let III 
Rio Brazos Road, Aztec, NM 87410 

jisirici IV 
I2£&S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised March 17, 1999 

Submit 2 Copies to appropriate 
District Office in accordance 

with Rule 116 on back 
side of form 

Release Notification and Corrective Action 

Jftne of Company 
^ w M e x i c o S a l t Water D i s p o s a l C o m p a n y , I n c . 

Contact 
John C Maxey, J r . 

Address 
) l 0 . Box 1518 R o s w e l l , NM 88202 

Telephone No. 

50s/6??--mn 
Bulky Name 

S t a t i o n 11 

Facility Type 
Pumping S t a t i o n 

Bface Owner Mineral Owner Lease No. 1 
"a t e o f New M e x i c o S t a t e o f New M e x i c o Unleased | 

1 LOCATION OF RELEASE 
Section Township Range Feet from the North/South Line Feet from the East/West Line County 

21 10S 31E Chaves 

Lener 

I NATURE OF RELEASE 
•pe of Release 

I 
Produced Water 

Volume of Release 
20 b b l 

Volume Recovered 
None 

rce of Release 
Tanks 

Date and Hour of Occurrence 
4 - 1 7 - 0 3 

Date and Hour of Discovery 
4 -18 -03 

..as Immediate Nonce Given? If YES, To Whom? 

I 
• Yes D No S Not Required 

Whom? Date and Hour 

Was a Watercourse Reached? 
• Yes 

If YES, Volume Impacting the Watercourse. 
No 

Watercourse was Impacted, Describe Fully.* 

i 
Describe Cause of Problem and Remedial Action Taken.* 

^ r u c k volume has i n c r e a s e d . No t enough s t o r a g e . Ordered 3 new 1000 bbl tanks 

"r^^ribe Area Affected and Cleanup Action Taken.* 

Produced w a t e r r e m a i n e d i n s i d e t a n k b e r m . 

1 f-eby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
_ dilations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 

public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
ELld their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
JfiC environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 

OIL CONSERVATION DIVISION 

Approved by 
District Supervisor: » | | ted Name: John fi/Maxey, J r . 

OIL CONSERVATION DIVISION 

Approved by 
District Supervisor: 

tie: Agen t Approval Date: Expiration Date: 

r f t : 5 -6-03 Phone: 505 /622 -3770 Conditions of Approval: 
Attached • 

Jch Additional Sheets If Necessary . E x t 224 
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1 
I 
t 

CMB Environmental & Geological Services, Inc. 
PO Box 2304 
1208 Highland Road 
Roswell, NM 88202-2304 

FIELD BOREHOLE LOG 
BOREHOLE NO.: S B - 1 

TOTAL DEPTH: H f 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT: 

J"E LOCATION: 

JOB NO.: 

IGGED BY: 

1 

NM SW Disposal Co. 

Sec. 21 T10S R34E 

NMSWDCO2003-01 

CM Barnhill, PG 

DRILLING CO.: 

DRILLER: 

RIG TYPE: 

Atkins Engineering 

Mort Bates 

Mobile Drill B-58 

OJECT MANAGER: John Maxey, Jr. 

TES DRILLED: 10/14/03 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split Spoon 

HAMMER WT./DROP 140 lb., 30" inch 

.,OTES: sz Water level during drilling 
* Water level in completed well 

Page#1 of#1 

DEPTH 

f 
I 
I 
I 
1 
I 
I 
I 
1 
t 
1 

SOIL 
SYMBOLS USCS SOIL DESCRIPTION SAMP. # 

Blows 
/ft. 

CL 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

0 -

5 -

SW 

sw 

SW: Tan Brown Sand, No 
Hydrocarbon Odor or 
Staining', Medium 
grained, well sorted sand, 
clayey @ 8', 9'-11': Non-
Detect TPH , Non Detect 
BTEX, CL=1800 PPM 

0'-2' 

f-6' 

9'-11' 

50/24 

50/24' 

50/24 

NA 

NA 

1800 
PPM 

D r i l l C uttings 
/ b a c k f i l l from 
surface t o 8' 
BGS 

Bentonite @ TD 

T.D. 11' 



CMB Environmental & Geological Services, Inc. 
PO Box 2304 
1208 Highland Road 
Roswell, NM 88202-2304 

FIELD BOREHOLE LOG 
BOREHOLE NO.: SB-2 

TOTAL DEPTH: 16 ' 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT: 

||"E LOCATION: 

*iOB NO.: 

' B G G E D BY: 

NM SW Disposal Co. 

Sec. 21 T10S R34E 

NMSWDCO2003-01 

CM Barnhill, PG 

DRILLING CO. 

DRILLER: 

RIG TYPE: 

Atkins Engineering 

Mort Bates 

Mobile Drill B-58 

toJECT MANAGER: John Maxey, Jr. 

kTES DRILLED: 10/14/03 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split Spoon 

HAMMER WT./DROP 140 lb., 30" inch 

..OTES: sz Water level during drilling 

x Water level in completed well 
Page#1 of#1 

SOIL 
USCS SOIL DESCRIPTION SAMP. # 

Blows CL BORING WELL 
SYMBOLS USCS SOIL DESCRIPTION SAMP. # /ft. ppm COMPLETION DESCRIPTION uEPTH 

5 -

f 
I 
I 

0 J 

SW 

sw 

sw 

SW: Tan Brown Sand, No 
Hydrocarbon Odor or 
Staining', Medium 
grained, well sorted sand, 
clayey @ 8', 0-2': Cl=330 
PPM, TPH=170PPM, 
BTEX= Non-Detect, From 
2'-16': Non-Detect TPH , 
Non Detect BTEX, 
CL=1100PPM@14'-16' 
BGS 

0'-2' 

4'-6' 

9'-11' 

14'-16' 

50/24' 

50/24' 

50/24" 

50/24' 

330 
PPM 

580 
PPM 

500 
PPM 

1100 
PPM 

D r i l l Cuttings 
/ b a c k f i l l from 
surface t o 9' 
BGS 

Bentonite @ TD-
9' BGS 

T.D. 16' 

I 
fi 



t 
I 
t 

CMB Environmental & Geological Services, Inc. 
PO Box 2304 
1208 Highland Road 
Roswell, NM 88202-2304 

FIELD BOREHOLE LOG 
BOREHOLE NO.: SB-3 

TOTAL DEPTH: H» 

PROJECT INFORMATION DRILLING INFORMATION 

r-ROJECT: 

" J E LOCATION: 

-OB NO.: 
1 fiGGED BY: 

NM SW Disposal Co. 

Sec. 21 T10S R34E 

NMSWDCO2003-01 

CM BarnhiU, PG 

DRILLING CO.. 

DRILLER: 

RIG TYPE: 

Atkins Engineering 

Mort Bates 

Mobile Drill B-58 

KXJECT MANAGER: John Maxey, Jr. 

8TES DRILLED: 10/14/03 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split Spoon 

HAMMER WT./DROP 140 lb., 30" inch 

)TES: 

1 
sz Water level during drilling 
se Water level in completed well 

Page#1 of#1 

u EPTH 
SOIL 

SYMBOLS USCS SOIL DESCRIPTION SAMP. # 
Blows 
/ft. 

CL 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

t 
ll 
I 
1 

sw 

sw 

SW: Tan Brown Sand, No 
Hydrocarbon Odor or 
Staining', Medium 
grained, well sorted sand, 
clayey @ 8', 9-11': Non-
Detect TPH , Non Detect 
BTEX, CL=3600 PPM 

0'-2' 

4'-6' 

9'-11' 

50/24" 

50/24" 

50/18 

NA 

NA 

3800 
PPM 

D r i l l Cuttings 
/ b a c k f i l l from 
surface t o 8' 
BGS 

Bentonite @ TD 

T.D. 11' 

1 
1 
I 
1 



i 
CMB Environmental & Geological Services, Inc. 
PO Box 2304 
1208 Highland Road 
Roswell, NM 88202-2304 

t 

FIELD BOREHOLE LOG 
BOREHOLE NO.: S B - 4 

TOTAL DEPTH: 1 6 ' 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT: 

J J E LOCATION: 

oOB NO.: 

' I G G E D BY: 

NM SW Disposal Co. 

Sec. 21 T10S R34E 

NMSWDCO2003-01 

CM Barnhill, PG 

DRILLING CO. 

DRILLER: 

RIG TYPE: 

Atkins Engineering 

Mort Bates 

Mobile Drill B-58 

OJECT MANAGER: John Maxey, Jr. 

ES DRILLED: 10/14/03 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split Spoon 

HAMMER WT./DROP 140 lb., 30" inch 

. .OTES: 

I 
sz Water level during drilling 
x Water level in completed well 

Page#1 of#1 

uEPTH 

I 
SOIL 

SYMBOLS USCS SOIL DESCRIPTION SAMP. # 
Blows 
/ft. 

CL 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

I 
I 
t 
I 
1 
I 
II 
1 
1 
I 

sw 

SW 

sw 

SW: Tan Brown Sand, No 
Hydrocarbon Odor or 
Staining', Medium 
grained, well sorted sand, 
clayey @ 8', O'-Z: 
Cl=1800 PPM, From 0'-
16': Non-Detect TPH , 
Non Detect BTEX, 
CL=3400 PPM @ 14'-16' 
BGS 

0'-2' 

4'-6' 

9 ' - l l ' 

14'-16' 

50/24 

50/12" 

50/24 

50/24" 

1600 
PPM 

PPM 

2200 
PPM 

3400 
PPM 

D r i l l C uttings 
/ b a c k f i l l from 
surface t o 9' 
BGS 

Bentonite @ TD-
9' BGS 

T.D. 16' 



t 
I 

CMB Environmental & Geological Services, Inc. 
PO Box 2304 
1208 Highland Road 
Roswell, NM 88202-2304 

t 

FIELD BOREHOLE LOG 
BOREHOLE NO.: SB-1A 

TOTAL DEPTH: 36' 

PROJECT INFORMATION DRILLING INFORMATION 

r-ROJECT: 

'jj'E LOCATION: 

~OB NO.: 

' I G G E D BY: 

NM SW Disposal Co. 

Sec. 21 T10S R34E 

NMSWDCO2003-02 

CM Barnhill, PG 

DRILLING CO.: 

DRILLER: 

RIG TYPE: 

Atkins Engineering 

Mort Bates 

Mobile Drill B-58 

OJECT MANAGER: John Maxey, Jr. 

TES DRILLED: 11/19/03 I ^ T E S C 

.STES. 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split Spoon 

HAMMER WT./DROP 140 lb., 30" inch 

sz Water level during drilling 
ae Water level in completed well 

Page#1 of#1 

L/EPTH 

f 
I 
I 
1 
I 
fi 
- 3 0 -

1 
- 3 ! 

II 
•41 

II 
1 

SOIL 
SYMBOLS USCS SOIL DESCRIPTION SAMP. # 

Blows 
/ft. 

CL 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

0 -

5 -

- 3 5 -

•40 

SW 

SW 

sw 

sc 

sc 

CH 

SW: Tan Brown Sand, No 
Hydrocarbon Odor or 
Staining', Medium 
grained, well sorted sand, 
caliche nodules @ 9-19', 
32 PPM TPH @ 0'-2', Non 
Detect BTEX, 280 PPM 
TPH @ 9'-11', minor 
BTEX, 14'-16' 55 PPM 
TPH, Non Detect BTEX 

SC: Tan Brown Clayey 
Sand, No Hydrocarbon 
Odor or staining.<55 PPM 
TPH @ 14'-16', Non 
Detect BTEX 14'-36', and 
Non Detect TPH 16'-TD 

CH: Brown Tight Fat Clay, 
silty 29-31', very plastic 
like, Non detect BTEX 
and TPH 

0'-2' 

4'-6' 

9'-11' 

14'-16' 

19'-21 • 

24'-26' 

29'-31' 

34'-36' 

24"/wc 

24"/wc 

100/6' 

100/1E 

50/24" 

50/24 

50/24 

50/24 

120 
PPM 

NA 

380 
PPM 

1900 
PPM 

1800 
PPM 

3700 
PPM 

5000 
PPM 

2000 
PPM 

D r i l l Cuttings 
/ b a c k f i l l from 
surface t o 10' 
BGS 

Bentonite @ TD 
t o 10' BGS 

T.D. 36' 



1 CMB Environmental & Geological Services, Inc. 
PO Box 2304 
1208 Highland Road 
Roswell, NM 88202-2304 

t 

FIELD BOREHOLE LOG 
BOREHOLE NO.: S B - 2 A 

TOTAL DEPTH: 3 6 ' 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT: 

[E LOCATION: 

-OB NO.: 

' I G G E D BY: 

NM SW Disposal Co. 

Sec. 21 T10S R34E 

NMSWDCO2003-02 

CM Barnhill, PG 

DRILLING CO.: 

DRILLER: 

RIG TYPE: 

Atkins Engineering 

Mort Bates 

Mobile Drill B-58 

foJECT MANAGER: John Maxey, Jr. 

|TES DRILLED: 11/19/03 

METHOD OF DRILLING. Hollow Stem Auger 

SAMPLING METHODS: Split Spoon 

HAMMER WT./DROP 140 lb., 30" inch 

)TES: sz Water level during drilling 
z Water level in completed well 

Page#1 of#1 

uEPTH 
SOIL 

USCS SOIL DESCRIPTION SAMP. # 
Blows CL BORING WELL 

SYMBOLS USCS SOIL DESCRIPTION SAMP. # /ft. ppm COMPLETION DESCRIPTION 

10 -

15 -

-30 

-35 -

SW 

SW 

sw 

SC 

sc 

CH 

CH 

SW: Tan Brown Sand, No 
Hydrocarbon Odor or 
Staining', Medium 
grained, well sorted sand, 
caliche nodules @ 4'-19', 
Non Detect TPH @ 0'-2", 
Non Detect BTEX, Non 
Detect TPH @ 9-11", Non 
Detect BTEX, 14'-16' Non 
Detect TPH, Non Detect 
BTEX 

SC: Tan Brown Clayey 
Sand, No Hydrocarbon 
Odor or staining, Non 
Detect TPH@ 14'-36', 
Non Detect BTEX 14'-36' 

CH: Brown Tight Fat Clay, 
silty 29-31', very plastic 
like, Non detect BTEX 
and TPH 

0'-2' 

4'-6' 

9'-11' 

14'-16' 

19'-21' 

24'-26' 

29'-31' 

34'-36' 

24"/wc 

50/12 

50/18 

50/6' 

50/24 

50/24' 

50/24" 

50/24 

350 
PPM 

NA 

1400 
PPM 

900 
PPM 

870 
PPM 

690 
PPM 

1700 
PPM 

1000 
PPM 

f -
_ 
— *-

• 
-

i-
_ 

•cr - -

— i — l 

— V 

-
— 7 

D r i l l Cuttings 
/ b a c k f i l l from 
surface t o 10' 
BGS 

Bentonite @ TD 
to 10' BGS 

T.D. 36' 



1 
CMB Environmental & Geological Services, Inc. 
PO Box 2304 
1208 Highland Road 
Roswell, NM 88202-2304 

t 

FIELD BOREHOLE LOG 
BOREHOLE NO.: S B - 3 A 

TOTAL DEPTH: 3 6 ' 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT: 

J f E LOCATION: 

-OB NO.: 

JpGGED BY: 

NM SW Disposal Co. 

Sec. 21 T10S R34E 

NMSWDCO2003-01 

CM Barnhill, PG 

DRILLING CO.: 

DRILLER: 

RIG TYPE: 

Atkins Engineering 

Mort Bates 

Mobile Drill B-58 

ROJECT MANAGER: John Maxey, Jr. 

JVTES DRILLED: 11/20/03 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split Spoon 

HAMMER WT./DROP 140 lb., 30" inch 

JOTES: sz Water level during drilling 
Water level in completed well 

Page#1 of#1 

U E P T H 

i 
i 
I 
I 
t 
f 
't 
1 
1 

SOIL 
SYMBOLS USCS SOIL DESCRIPTION SAMP. # 

Blows 
/ft. 

CL 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

0 -

5 -

0 -

5 -

30 -

- 3 5 -

- 4 5 -J 

SW 

sw 

sc 

sc 

sc 

CH 

SW: Tan Brown Sand, No 
Hydrocarbon Odor or 
Staining', Medium 
grained, well sorted sand, 
caliche nodules @ 4'-19', 
Non Detect TPH @0'-2', 
Non Detect BTEX, Non 
Detect TPH @9'-11', Non 
Detect BTEX, 14-16' Non 
Detect TPH, Non Detect 
BTEX 

SC: Tan Brown Clayey 
Sand, No Hydrocarbon 
Odor or staining, Non 
Detect TPH @ 14'-36', 
Non Detect BTEX 14'-36' 

CH: Brown Tight Fat 
Clay® 32', silty 29'-36', 
very plastic like, Non 
detect BTEX and TPH, 
Sent core sample to 
DBS&A Lab for Hydraulic 
Conductivity and porosity 
analysis. 

0'-2' 

4'-6' 

9'-11' 

14"-16' 

19'-21' 

24'-26' 

29'-31' 

34'-36' 

31/24 

50/12" 

50/06 

50/12" 

50/24" 

50/24 

50/24 

84/24 

NA 

3700 
PPM 

510 
PPM 

570 
PPM 

880 
PPM 

3200 
PPM 

5900 
PPM 

1900 
PPM 

D r i l l C uttings 
/ b a c k f i l l from 
surface to 10' 
BGS 

Bentonite @ TD 
to 10' BGS 

T.D. 36' 

I 
1 

i 



I 
I 

CMB Environmental & Geological Services, Inc. 
PO Box 2304 
1208 Highland Road 
Roswell, NM 88202-2304 

FIELD BOREHOLE LOG 
BOREHOLE NO.: S B - 4 A 

TOTAL DEPTH: 31 1 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT: NM SW Disposal Co. 

J E LOCATION: Sec. 21 T10S R34E 

J O B NO.: NMSWDCO2003-02 

JpGED BY: CM Barnhill, PG 

. .ROJECT MANAGER: John Maxey, Jr. 

r j T E S DRILLED: 11/20/03 

DRILLING CO.: 

DRILLER: 

RIG TYPE: 

Atkins Engineering 

Mort Bates 

Mobile Drill B-58 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split Spoon 

HAMMER WT./DROP 140 lb., 30" inch 

.,OTES: sz Water level during drilling 
x Water level in completed well 

Page#1 of#1 

D E P T H 

t 
1 
I 
i 
1° 
1 
f 
- 3 

1 

SOIL 
SYMBOLS USCS SOIL DESCRIPTION SAMP. # 

Blows 
/ft. 

CL 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

- 3 5 -

-40 J 

SW 

SW 

SW 

sc 

sc 

CH 

CH 

SW: Tan Brown Sand, No 
Hydrocarbon Odor or 
Staining', Medium 
grained, well sorted sand, 
caliche nodules @ 4'-19', 
Non Detect TPH @ 0'-2', 
Non Detect BTEX, Non 
Detect TPH@4'-11'& 
Non Detect BTEX 

SC: Tan Brown Clayey 
Sand, No Hydrocarbon 
Odor or staining. Water 
Sample from 30.82' BGS 
Cl = 45000 PPM, 26 PPM 
Acetone, all other VOCs 
Non-Detect, PAH's = ND, 
Mecury = ND RCRA8=ND 

CH: Brown Tight Fat Clay, 
silty 29'-31', Perched 
Water @ 30.82' BGS 
Sampled for PAH's, 
VOCs, RCRA 8 Metals, 
TDS, Chloride 

0'-2' 

4'-6' 

9'-11' 

14'-16' 

19'-21' 

24'-26' 

29'-31' 

34'-36' 

50/24" 

50/12 

52/6" 

50/12" 

44/24 

62/24 

63/12" 

160 
PPM 

800 
PPM 

2100 
PPM 

3400 
PPM 

4500 
PPM 

5300 
PPM 

3900 
PPM 

D r i l l C uttings 
/ b a c k f i l l from 
surface t o 10' 
BGS 

Bentonite @ TD 
to 10' BGS 

T.D. 31' 

1 
I 
1 



CMB Environmental & Geological Services, Inc. Boring ID: <Sg— / 

Job number: 
Total depth: 

Project: 
Location: 
Client: /fc^ ^s/S~Uef?r /Z*^,s £~ 
Driller: Af^-T ^ 7 ^ - Oe.l//# " 
Drilling method: 0i£J? f^&Po'T 
Boring date: / e / z t f e i < Z Z 4 « . 
Water level: 

W 
Boring diameter: 
Logged by: (ZZs*?^ 
Date measured: 

-f-v 

SAMPLE 

?T1? 
standard 

penetration 

G?o% • "^fty "2 

SOIL DESCRIPTION 

Color, soil type, relative density or consistency, 
mineralogy, USGS classification moisture content 

'^4^4'. 

COMMENTS 

Monitoring well installation, geotechnical 
properties, analytical tests, instrumentation 

s 



CMB Environmental & Geological Services, Inc. Boring ID: ^&-2. & 

Project: / / A f . ^ f / / ^ & , 4 * , J * f ^ 
Location: /U fr (/t/ A/to f/y SW 2-t T/i>* £ 2V£-

Sheet: 

Client: //as /ff*y/d> ^/•f'k'&fe 
Driller: /^v fr* . * 
Drilling method: /rf&f W f & l Q g P/T/Q^ 
Boring date: 2 
Water level: 

Job number: ///H6&&-z?/ 
Total depth: /&> ' 
Boring diameter: ^ //<^' " 
Logged by: 
Date measured: 

-fa 

SAMPLE 

/ 

OJ 

standard 
penetration 
test results 

/&'• in? 

SOIL DESCRIPTION 

Color, soil type, relative density or consistency, 
mineralogy, USGS classification moisture content 

/ O f f 

IH -

COMMENTS 

Monitoring well installation, geotechnical 
properties, analytical tests, instrumentation 

J 5 \ O 

\ 



CMB Environmental & Geological Services, Inc. Boring ID: ss~ 3 ^ /y^^ 

Project: Mf/? /JM ^/T" JA^^ r j j f f / C^sHjaf^s Sheet: / oif2 / 
Location: ^ tu / ty . A/t*>t/bt. <afw g / T ~77fi* >^W^~~ 
Client: /U/fr £te>& : Job number: / / /n^ ju t? Z^o & — ^ 
Driller: / ^ 7 " ^ 7 j r i , X Z 7 ^ ^ - > ^ x - ^ Total depth: / / / 
Drilling method: ^/^g &a>s/^ 3-
Boring date: /e?//v//i& 
Water level: //?#~' 

Boring diameter: g //<7<«' 
Logged by: s?sv£> 
Date measured: 

4 ^ 

SAMPLE 

8 S 

standard 
penetration 
test results 

<£2. 

SOIL DESCRIPTION 

Color, soil type, relative density or consistency, 
mineralogy, USGS classification moisture content 

/ 

'/ 

COMMENTS 

Monitoring well installation, geotechnical 
properties, analytical tests, instrumentation 



CMB Environmental & Geological Services, Inc. Boring ID: s3~-£/<z^ / / / 3 ^ 

Project: toftf M PwetfCC* •• 
Location: t / » f fy , * > » / / * <Ses. / . -7/b> 

Sheet: 
4h 

/of* / 

Client: 
Driller: 
Drilling method: 
Boring date: 
Water level: 

Job number: 
/ 93»*7~ / / T X / * ^ f \o \3 \ depth: 

•//?#• Mo^/<L^j Z?/:/^ /g-^'ig' Boring diameter. //Srf-
/&//Y/c>3> Logged by: s7^? 
' A S / s h Date measured: 

SAMPLE 

I' 

standard 
penetration 
test results 

'7 

SOIL DESCRIPTION 

Color, soil type, relative density or consistency, 
mineralogy, USGS classification moisture content 

e -

5/ 

v 

COMMENTS 

Monitoring well installation, geotechnical 
properties, analytical tests, instrumentation 

* Nl 



CMB Environmental & Geological Services, Ina Boring ID: 

Project: ' M M ^ A / / ? ^ , ^ / ' Sheet: / v r ^ J _ -
Location: ft#7^h>/) Op -^_<y^ • z . / 
Client: j&/f?f£ti//? ̂ ?• < : Job number: / / / v ^ A ^ / z ^ ? 2 ^ 3 , — 
Driller: ^ t J ^ ^ f e . > ^ £ W r g ^ ^ s W Total depth: 
Drilling method: - B o r i n g diameter: ^ ^ 
Boring date: / / / / f / p y Logged by: 
Water level: Date measured: 

SAMPLE 

'07 

1£ 

' 4 * 

8 1 
e o 

ra>//e 

2%L 

29* 

standard 
penetration 
test results 

f ' / s ' - C * / * 6 e . * ^ £ T ^ 

/tft-/6 : *<S 

&>/pf |2 tf'- <y 77* 

SOIL DESCRIPTION 

Color, soil type, relative density or consistency, 
mineralogy, USGS classification moisture content 

/ P -

e -

77D 

COMMENTS 

Monitoring well installation, geotechnical 
properties, analytical tests, instrumentation 

// ea. 
'far, 7%tf, 

/ou-

5 
N • 



CMB Environmental & Geological Services, Inc. Boring ID: ^ -z.*4-

Project: 
Location: A/^>/AJ^ 6e6 • Z-/. 7?0$~ 7?. 
Client: A//9/r3 tsP 6z> • 
D r i l l e r : 7~ 0 * g> £ 7 ^ s * > <r 
Drilling method: /ffe£>/££. £>g/cc 3 ~£<g 
Boring date: / / / / f / ^ > 
Water level: 

Sheet: / / 

SAMPLE 

*3> 

*7 

5 „ 

8 c 
6! ^ 

2-f 

standard 
penetration 
test results 

Sofa 

Job number: /^j*lAt^£^21&3>~-&2-. 
' Total depth: T Z j ^ ' 
Boring diameter: g$ '/</"//^>A 
Logged by: 
Date measured: 

SOIL DESCRIPTION 

Color, soil type, relative density or consistency, 
mineralogy, USGS classification moisture content 

4/'-C ' - ' y f o f i ^ , * . 

/4'-%/'; <2./7'C/y^7 <$**S 

1 /Prs<~*~- -» 5"-™-**? 
'Zrticflr*! 

26'So' r 

COMMENTS 

Monitoring well installation, geotechnical 
properties, analytical tests, instrumentation 

•$s»,/,/f-J' ztf'z^'^/^i^ 

9-PA //»*//<? o+ c 
3 as 

> v \ 

\ 

/i'-'/S— 



CMB Environmental & Geological Services, Inc. Boring ID: 5 3 - 3 

Project: - fl/t7<56/P4P- Sheet: 
Location: //b.tfto'fy < ^ . 7~A>* fi?*S<&Z 
Client: / V / r 7 ^ U s Q & - Job number: 

Driller: ^ 7 * * 7 - < 0 * T 2 ; * ^ T o t a l depth: 
Drilling method: c - j r ^ i e a ^ 
Boring date: / / / z - * ? / ' ^ 
Water level: 

36 ' 

SAMPLE 

| 8 

rt .to/?** 

Off 

standard 
penetration 
test results 

2Jp 

Boring diameter: / / / ^ / ^ -
Logged by: ( C / 7 Z ^ 
Date measured: 

SOIL DESCRIPTION 

Color, soil type, relative density or consistency, 
mineralogy, USGS classification moisture content 

•5W 

9 v / ^ 0o:s<9 

/Off OS ^Tf/St 

'5**yfsS /^-/^^cSs <s>r/>^ 

COMMENTS 

Monitoring well installation, geotechnical 
properties, analytical tests, instrumentation 

9-

Z^*- cr4 //>/-, ^ 



10' 

I 
I 
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I 
I 
I 
I 
I 
I 
t 
I 
If 
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t 
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CMB Environmental & Geological Services, Inc. Boring ID: - <¥4 

Project: • /V^^ts/P <U> Sheet: /*/= / 
Location: A/bf/t//Vc» '/</ £ar_. -L/ 77 tfJ?/? 
Client: / V / * ? ^ t * / ? -
Driller: /Vc>*r g*-r^+ A T * : / ^ £A\*S„<-<^,7« 

Drilling method: Ave&^c j?*,^ /%-&# 
Boring date: / / / T ^ / A ^ 

Water level: 

Job number: /V / t f ^vpc* 
_ Total depth: "S/' 
Boring diameter: j g ' t y " / / 5 / 9 - . 
Logged by: Qs*i<£> 
Date measured: 

SAMPLE 

3c 

of 

9^ 

2<-t 

IV' 

A " 

standard 
penetration 
test results 

s*r~7 ~& 

SOIL DESCRIPTION 

Color, soil type, relative density or consistency, 
mineralogy, USGS classification moisture content 

4/*-b <• 77A c * / / £ & 
£s>4j7 

'jt-tf't / ^ / ^ St^J ' 

• S~«»</ -

/ [ / ^ £-/>/*•p 'tr s </r*^ 

7&s/?<y /«, cT/*y Z--*.^ 

S>**y£7 t/e+c rjz 
bfUfC/^ 

-ACT-

7>&7>&4 <^^-2. 'c-Z/'sp 

•rS# <//0. C ^ / o r . j 7 gfyc*-^ 

A/03k*~ 

COMMENTS 

Monitoring well installation, geotechnical 
properties, analytical tests, instrumentation 

cT/r /p*s */*~ ^ 

7d^*r^^7 £> 

r 

/±"'Y^m 





FE-1 State of New Mexico 
State Engineer 

WELL SCHEDULE 

Source of da ta : Obser Owner Other , . 

Date Ak* 19&£' ' Record b y ^ ^ ^ ^ ^ - ' ~ t #• 

LOCATION: County ^ ^ - ^ Map > /- j ; 

OWNER <f<s"~V rJa> A >•> s * n 

DRILLER. Completed \ 19 

TOPO SITUATION 7 ^ > ^ . . ^ > ^ t - E l e v . j S J ^ ^ 

DF.PTH /ft / f t E l Rept E) Meas •5"TDg-7«C~>; 

CASING J2 2_. i n to f t Log 

PUMP: Type ; Make . 

Ser.no./model _ _ _ Size of dischg i n . 

PRIME MOVER: Make HP 

Ser . no . /^A<-w4-K StZ^L /flU^/Lpr.wPr/BiftL U/'A^ O 

PUMP DRIVE: Gear Head B e l t Head Pump Jack 

Make Ser.no VHS 

WATER LEVEL: SZ.Vl ft £ 19 U t Z Z 
J ?• 

which i s J l M f t S^ove L g 

PERMANENT RP i s - w . t V 

which i s ' I •, f t : b e l o w descr ibed MP and f t D e . l o w LS 
C ' " i < s \ * ! /> M < 

REMARKS .^hffiu/rt- S,̂ - / j U C ! # M Lsr«JcJ-i»*l i j ' <£iQ I Oj?® . 

AOUTJER(S|: K " CD 33 z s 3 57 03 <? fio f 

Well No. on Photo ni»w °? 5~Q5~JOH 



j1 \ , / / ' :. j*. . f 
Remarks ™™t U ti>£ f $ ? Q U j ^ S f >*S> 

. J4 L#74*tL Ba^tne'^hj r i n g is / t i c ^ ^ c J 

A < T ' A / f / ^ . $ ,w ;> i A A f / / / r A 

SKETCH: 

N 

I 

INITIAL WATER-
LEVEL MEASUREMENT 

DEPTH TO WATER j INITIAL WATER-
LEVEL MEASUREMENT Below MP Below 

LS ! 

INITIAL WATER-
LEVEL MEASUREMENT 

1st 2nd 3rd 
Below 

LS ! 

Not POA ( X ) POA ( ) 

SC OB •31.9 0- M, m i 
Not POA ( X ) POA ( ) 

4/<x 
Not POA ( X ) POA ( ) 

ww< . °~f j •Z. 3 / . ; 
W L meas af t e r pump shut off min. Pumping W L ( ) 

Remarks . 



3 £ 
co c 

CO 

•tJ 

>< 

O 

rB 
O 
o 

I 
CD 
eg" 
S3 

? 
Ifc> 

I 
ST 
Cr 
CD" 
o 

CO 
0) 

i 
CD 

I 

V 

1 . 

x ^ 

N 

a 
£. 
CD 

o 
o 
CD 
O 

TD 
O 
O 

3D 
CD 
3 
—* 
cn 
0) 
3 
C L 

CZ 
w 
CD 

o 

CO 
O 

o 
c a 

o 
3 

Ot) 
M-
r+ 
C 

a 
n> 
JLv 

A 
o 
ui 

a: 

so * 
a E r 

•1 B w ct 
(0 P 

P 
H i 
«+ 
CD 

cr c 
rt-

O 
H i 
H i 

B 
H* 
3 

•o 
s 

5S 
O 
rf 

SC 
O 
c 
•1 

p 5 

rt-

01 

to 

50 * 

*i B ** a> 
0) (a 

0) 

?"3 

01 
tr 
c 
ct-
O 

" H i 

B 
H-
3 

•a 
F -
3 
TO 

r-1 

5s 
o 

f \ 

E3 s 
o 
c n-
i • 

S S 

8 ^ 
CD -

& - 0 

N 
M 

I 

A] 

50 * 
CB 

1 a •1 B 
* r Ci 
n P 

(A 

p 
H i ill 

•o 
01 
cr 
e 

o 
H i 
H i 

\ 
-0 

3 

a as 
o o 
«+ c 

2 
9 
01 

CO 

•a 
Ls 3 
X <" 

J =6 
I) • 

Ui °\ 
Uj 
Uj -5) 
C> 
M Co 

$\ 
""-v. 

>̂  



WATER 
DATE LEVEL RS DATE 

WATER LEVELS IN FEET BELOW LAND SURFACE DATUM 

HATER 
LEVEL HS DATE 

WATER 
LEVEL HS DATE 

sfATER 
LEVEL MS 

JUL 20, 1930 24.90 P APR 30, 1976 28,20 
ilAY 04, 1971 FEB 25, 198! 28,07 R 

HIGHEST 26,78 FEB 26, 1986 
LOWEST 2B.20 APR 30, 1976 

FEB 26, 1986 26.78 
JAN 29, 1991 28.01 

SITE ID; 332521103290201 
LOCATION; 10S.34E,20,43311 
-OTHER ID; 12598, 
ELEVATION; 4226,00 
USE; U 
DEPTH: 
GEO. UNIT: 210CRCS 

32lg 35" /03z7060j 
Tire 

/S7 / / A . _ r« 7, 

WATER LEVELS IN FEET BELOW LAND SURFACE DATUM 

DATE 

SEP 01, 1970 

slATER WATER 
LEVEL HS DATE LEVEL MS 

37,01 APR 06, 1971 36,79 T 

KISHEST 37,01 SEP 01, 1970 
LOWEST 37,67 HAY 04, 1976 

SITE ID: 332500103270701 
LOCATION: 10S.34E.27.14210 
OTHER ID; 12866 
ELEVATION: 4190,00 
USE; H 
DEPTH: 
SEO. UNIT: 210CRCS 

DATE 

MAY 04, 1976 

WATER 
LEVEL MS 

37,67 

WATER 
DATE LEVEL HS 

FES 25, 1981 34,11 T 

WATER LEVELS IN FEET BELOW LAND SURFACE DATUH 

WATER 
DATE LEVEL HS 

HAY 04, 1976 54,92 

1DATE: 12/04/95 

SITE ID: 332501103270301 
LOCATION; 10S.34E.27.14222 
OTHER ID: 12599 
ELEVATION: 4188.00 
USE; S 
DEPTH: 59 
GEO. UNIT; 210CRCS 

PROVISIONAL GROUNDWATER DATA LEA COUNTY. PA6E 39 

WATER LEVELS IN FEET BELOK LAND SURFACE DATUH 

DATE 
WATER 
LEVEL HS DATE 

WATER 
LEVEL HS DATE 

WATER 
LEVEL KS DATE 

HATER 
LEVEL MS 

JUL 18, 1930 50,30 SEP Oi, 1970 52.06 R HAY 04, 1976 52.76 FEB 26, 1986 49,85 



f i , 1932 50,95 APR 06, 1971 51..44 R FEB 12, 1981 52.30 JAN 25, 1991 50.78 

HIGHEST 49,85 FEB 26, 1986 
LOWEST 52,78 Mi 04, .1976 

t ID: 332403103292601 
TOH: 10S.34E.32,13144 
i ID: 12600 

.tVATION: 4207,00 

^L iT : 210CRCS 

WATER 
LEVEL HS glATE 

u 06, 1954 6.85 

WATER LEVELS IN FEET BELOW LAND SURFACE DATUH 

ID: 332406103244B01 
ICATION: 10S.34E,36.412134 
r f i ID; 05001 
UiTIQN: 4114.00 

5E: S 

I 
I 

UNIT: 1210SLL 

WATER 
LEVEL HS DATE 

• 0, 19B1 43.29 

AHk 12/04/95 

1 
I 
».£ ID: 332852103234601 
OUTION: 10S.35E.06.211134 
1? ID: 05017 
TATION: 4159.00 

r 

UNIT: 210CRCS 

1 
WATER 
LEVEL HS jjDATE 

10, 1981 105.95 

HATER LEVELS IN FEET BELOW LAND SURFACE DATUM 

PROVISIONAL GROUNDWATER DATA LEA COUNTY, PABE 40 

HATER LEVELS IN FEET BELOW LAND SURFACE DATUM 

WATER 
LEVEL (IS DATE 

APR 22, 1986 105.10 

slATER 

DATE LEVEL 

JAN 25, 1991 104.36 

I 
1 

HIGHEST 104.36 JAN 25, 1991 
LOWEST 105,95 APR 10, 1981 

i f l 3D: 332726103190301 
JTIQNi 10S.35E,12,31214 

• e ID: 12602 
SAITOH: 4072,00 

I 



Form WH-23 STATE ENGINEER OFFICE 

FIELD ENGR. LOG" '" WELL RECORD NEW MEXICO STATE BR WA1ER WELL #2 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. A l l sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, only Section IA and Section 5 need be completed. 
Section 1 

(A) Owner of wpll Humble O i l & R e f i n i n g Company. 

Street and Number.. 

City 

Box 23 V7 

Hobhs 
Well was drilled under Permit No 

§E_% SW y 4 SE___y4 o £ Section, 

(B) Drilling Contractor Abbott Bros 

Street and Nnmhpi- Box £?7 

City Hobbs 

Drill ing was commenced J u l y 16 

Drill ing was completed J u l y 1 6 

State JfaK-

and is located in the 

Twp. 10-S B . g P 3/f-S._. 

License No. -

State Hew Mexico 

(Hat of 640 acres) 

Elevation at top of casing in feet above sea level Ground T,eve1 Total depth, of wel l 85 

State whether well is shallow or artesian__jahallow. Depth to water upon completion-

19_£2_ 

ia 62 

55-70 

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth in Feet. Thickness ln Description of 'Water-Bearing Formation No. 

From To Feet 
Description of 'Water-Bearing Formation 

1 55 70 15 " water sand 
2 

3 

4 

. 5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
. ft. 

Threads 
in ' 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
. ft. 

Threads 
in ' Top Bottom 

Feet Type Shoe 
From To 

7" _ _ _ SI rvr.+.pri 1 

( {TTXVP.I p; ckp.d 1 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

nnnfi np Pd 

Section 5 

Name of Plugging Contractor-.— 

Street and Number Box ?,77 

PLUGGING RECORD 

T.nne Star Wplri ing -License No — 

City Lovington Sratg New Mexico 

_Tons of Roughage used-Tons of Clay used-

Plugging r T ' t ' h f i V \ " " " i s t e e l p l a t e welded on t o p of csg 

Plugging app] 

-Type of roughage-

JDate Plugged- 11-21-62 _19_ 

Cement Plugs were placed as follows: 

F&R USE OFigTAJfflBmaiNEER ONLY 

Date Received,. _ 2 

i File Wr. Vw<-v <^cL*^ 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

-

_Use_ Xocation No./* • 3 # 3& f S S f . . 



Sections LOG OF WELL 

' Depth in Feet Thickness 
in Feet Color Type of Material Encountered 

From To 

Thickness 
in Feet Color Type of Material Encountered 

0 2 2 Soi l • 

2 18 16' Caliche 

18 55' 37 Sand 

55 70 15' Water sand 

70 85 15 Clay 

L 5 tlev . •— 
Dopth v T r c 

Bev of £ ;—Trc: 

LOC. No. f d . 36„ ^ 6 ^ -

Hvdro. Survey field ChecK 

SOURCE'f)F 4|-TjT,,nr . • 

Jrttflrpoiated from T n p n «.„., 
Daterm/nerf. fay ) n s t , — -

Ottier * ~ 

The undersigned, hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­
rect record of the above described welL HUMBLE OIL & REFINING COMPANY 

êxBCHrtmac Agent 



E 
E 
| 

Form WE-23 STATE ENGINEER OFFICE 

M ^ W & $ G WELL RECORD NEW MEXICO STATE BH WATER WELL #3 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. A l l sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, only Section IA and Section 5 need be completed. 

Section 1 
(A) Owner of well : 

Street and Number 

City Hobbs 

Himhle O i l ft B p f i n i n g Company 

JBflX_2i42_ 
State •• New Mexico 

Well was drilled under Permit No : 

—5S % £W__y4 SS.^_y4 of Section-

(B) Dril l ing. Contractor-

Street and Number 

City 

J & b f i t t BrQ5_ 

and is located in the 

_Twp_10=£ Rg*. 

License No. -

Box 637 

Hobbs 

Drill ing was commenced-

Drilling was completed 

State New Mexico 

J u l y 17 ia 62 

J u l y 17 w 62 
(Plat of 640 acres) 

Elevation at top of casing in feet above sea level Ornnnd I n v e l . -Total depth of welL -Ha­
state whether well is shallow or artesian , 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth to water upon completion___55=ZQL 

No. 
Depth in Feet Thickness in Description of 'Water-Bearing Formation No. 

From To Feet 
Description of 'Water-Bearing Formation 

1 
55 70 15 water sand 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia Pounds Threads Depth 
Feet Type Shoe 

Perforations 

in. ft. in Top Bottom 
Feet Type Shoe 

From To 

7" _ „ . , _ _ _ 70 
Slotted pipe 

(eravel packed) 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in . 

Tons 
Clay. 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in . 

Tons 
Clay. 

No. Sacks of 
Cement Methods Used 

None u seri 

Section 5 PLUGGING RECORD 

Name of Plugging Contractor Long-Star WftTdins— : : 

Street and Number Bnx 2.77 City Lovington 

-License No.. 

State N e w j f e j 

Tons of Clay used.. -Tons of Roughage used- _Type of roughage. 

Plugging/fiethod used .stea^ p l a t e welded, on t ° P o f csg. Date Plugged-

Plugging approved by: 

November 21 J.9. 62 

Cement Plugs were placed as follows: 

FOR USE OF STATE EHGINEER ONLY 

Date Received— 

] File No.. 

"UH "ti TiMSOH 

n mam 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

_Use_ ^Location No. / p . -ij- ?b-4j?¥-_ 



Section 6 LOS OF WELL 

Depth in Feet Thickness 
in Feet Color Type ol Material Encountered 

From To 
Thickness 

in Feet Color Type ol Material Encountered 

0 3 • 3 S o i l 

3 18 15 " Caliche ' ' 

18 55 37 Sand 

55 70 15 Water sand 

70 80 10 Blue Clay 

1 rt [ " I n r i — ~~~~"~* 
L b fcicv _ ______ " 
Depth to K r c 

Elev of & l l v 

>~ Nn fO. U. 
Hwfro. Survey Field Check 

nnrc nr MTITUDE Tî FM 
bUllRCE. Ul nLinuui- IJ 

Interpalatuu ir&w i w -
. - . . i 1-.. ir,Vt ) pv/ftlinp DeteiiHiiieo oy inst- | r l 1 " " " -

Oliwr . i — " ~ : ~ 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­
rect record of the above described well. HUMBLE OIL & REFINING COMPANY 

' BY I . -:-: --V-
-ofenQDlSBSHC Agent 



Form WR-23 

.. LOG 
STATE ENGINEER OFFICE 

WELL RECORD NEW MEXICO STATE BR- WATER WELL # 1 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. A l l sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, only Section, 1A and Section 5 need be completed. 

Section 1 
(A) Owner of well Hun ik l e_QJ^ 

Street and Number 

City , Hobhs. 

Box 2347. 

Well was drilled under Permit No Unknown 

SE V. SW y_ S£_y_ of Section_._36_Twp_Jll=S. 

State New Mexico 

and is located in the 

Lge_3.t=E 

(Flat of 640 acres) 

Elevation at top of casing in feet above sea leveL 

State whether well is shallow or artesian^ 

(B) Drilling Contractor AhbOtA BvoS 

Street and Number___Box_632 

City _ J M 3 i s _ _ . _ 

Dril l ing was commenced J u l y 11__ 

Drill ing was completed J u l y 3.3 

.License N o -

State New Mexico 

_. 19_ 

19-

62 

_6JL 

-Total depth of welL 290 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion Dry Hole 

No. 
Depth in Feet Thickness in 

Feet 
Description o£ 'Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

Description o£ 'Water-Bearing Formation 

1 Dry Hole -
2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

None Use d 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in . 

Tons 
Clay 

No. Sacks of t 
Cement Methods Used 

From To 

Diameter 
Hole in in . 

Tons 
Clay 

No. Sacks of t 
Cement Methods Used 

None Us ed 

Section 5 

Name of Plugging Contractor-

Street and Number-?!h. Midland N a t ' l Bank BldgCity Midland 

_A__JaL. 

PLUGGING RECORD 

Thompson D r i l l i n g Co. -License No-

State: Texas 

Tons of Clay used ~ 

Plugging method Cemented top o f w e l l 

-Tons of Roughage used 10 sxs Typo 0 _ ronghagp cement 

FOR USE OF S j^TB,^G0*EI^ ONLY 

Date R e c e i v e ^ ' u / ^ -'-'bMr> 

HQ. 
" 1 ~ 0 

£561 

File No.. _Use_ 

-Date Plnggprf J u l y 14 .19. 62 

Cement Plugs were placed as follows: 

No. 
Depth of Hug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

1 25 Surface .10 sxs res cement 

JLocation No. /V- 3 </• l £ . / / ] g 



Section 6 LOS OF WELL 

Depth in Feet Thickness 
in Feet Color Type of Material Encountered 

From To 
Thickness 
in Feet Color Type of Material Encountered 

0 - 3 • 3 — Sand 
3 '18 , 15 - Caliche 

18 40 ?? filay 

LO 75 35 Blue Clav 

75 105 30 _ C la r 

i r H 11(1 Sanrl 

110 160 50 Clay ..' " . 

160 170 10 Sand Water 

170 255 85 > Clav 

255 260 5 White Sand 

260 290 30 _ Clav 

t S Flev 
Oeprh to K -Trr_______ 
Flny of Y T 

" '•• 111 

Loc. No. /0, 3^.16.7£3 y~ 
Hydro. Survey Held Check 

SOURCE OF ALTITUDE GIVEN 

Interooiated from Tboo. Sheet 

Determined bv Inst. Levellne 

Utter 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor­
rect record of the above described welL HUMBLE OIL & REFINING COMPANY 
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ELJ3 Hall Environmental 
WW Analysis Laboratory 

COVER LETTER 

October 27, 2003 

John C. Maxey, Jr. 
New Mexico Salt Water Disposal Co., Inc. 
P.O. Box 1518 
Roswell, NM 882021518 
TEL: (505)622-3770 
FAX (505)622-8643 

RE: NMSWDCo Site Assessment Order No.: 0310133 

Dear John C. Maxey, Jr.: 

Hall Environmental Analysis Laboratory received 10 samples on 10/17/2003 for the analysi 

These were analyzed according to EPA procedures or equivalent 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

presented in the following report. 

Sincerely, 

Andy FreemalC Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory D a t e : 27-Oct-Q3 

CLIENT: New Mexico Salt Water Disposal Co., Inc. Client Sample ID: SB-1.9'-11' 
Lab Order: 0310133 Collection Date: 10/14/2003 10:00:00 AM 
Project: NMSWDCo Site Assessment 

Lab ID: 0310133-01 Matrix: SOIL 

Analyses 

EPA METHOD 9056A: ANIONS 
Chloride 

EPA METHOD 418.1: TPH 
Petroleum Hydrocarbons, TR 

EPA METHOD 3021B: VOLATILES 
Benzene 

TOIUBTIB 

Elhylbenzene 

Xylenes, Total 

Surr: 4-Bromofluarabgnzane 

Result L i m i t Qual Units 

18Q0 15 mg/Kg 

ND 20 mg/Kg 

ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
104 74-118 %REC 

DF Date Analyzed 

Analyst BL 
50 10/23/2003 4:17:54 PM 

Analyst GT 
1 10/21/2003 

Analyst NSB 
1 1Q/21/20Q3 11:08:28 PM 
1 10/21/2003 11:06:2B PM 
1 10/21/2003 11:06:28 PM 
1 10/21/2003 11:06:28 PM 

1 10/21/2003 11:06:28 PM 

ND - Not Detected at Ihe Repotting Limit 

J - Analyte delected below quanlilalion limits 

B - Analyle detected in thc associated Method Blnnk 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery ouiside accepted recovery limits 

R.- RPD outside accepted recovery limits 

E - Value above quantitation range 

Page I of 10 



HaU Environmental Analysis Laboratory Date: 27-Ocl-03 

CLIENT: New Mexico Salt Water Disposal Co., Inc. 
Lab Order: 0310133 
Project: NMSWDCo Site Assessment 

Lab LD: 0310133-02 

Client Sample LD: SB-2fl*-2' 
Collection Date: 10/14/2003 10:15:00 AM 

Matrix: SOLL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS 
Chloride 

EPA METHOD 418.1: TPH 
Petroleum Hydrocarbons, TR 

EPA METHOD 8021B: VOLATILES 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Surr. 4-BromoiluorobenzenB 

330 1.5 mg/Kg 

170 20. mg/Kg 

ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 

98.0 74-11B %REC 

Analyst BL 
5 10/23/2003 4:34:42 PM 

Analyst: GT 
1 10/21/2003 

Analyst NSB 
1 10/21/2003 11:37:10 PM 
1 10/21/2003 11:37:10 PM 
1 10/21/2003 11:37:10 PM 
1 10/21/2003 11:37:10 PM 
1 10/21/2003 11:37:10 PM 

ND - Not Detected nt thc Reporting Limit 

J - Analyle detected below quantitation limits 

B - Analyte deiecled in tiie associated Method Blunt 

* - Value exceeds Maximum Contaminant Level 

3 - Spike Recovery outside accepted recovery limils 

R - RPD outside accepted recovery limits 

E - Value above quantitation ranee 

Page 2 of 10 



Hall Environmental Analysis Laboratory Date: 27-Oct-03 

CLD2NT: New Mexico Salt Water Disposal Co., Inc. 
Lab Order: 0310133 
Project: NMSWDCo Site Assessment 

Lab LD: 0310133-03 

Client SampleD3: SB-2:4'-6' 
Collection Date: 10/14/2003 10:30:00 AM 

Matrix: SOIL 

Analyses Result L im i t Qual Units D F Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BL 
Chloride 580 3.0 mg/Kg 10 10/23/2003 4:51:26 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 10/21/2003 

EPA METHOD 8021B: VOLATILES Analyst NSB 
Benzene ND 0.025 mg/Kg 1 10/22/2003 12:07:48 AM 
Toluene ND 0.025 mg/Kg 1 10/22/2003 12:07:48 AM 
Elhylbenzene ND 0.025 mg/Kg 1 10/22/2003 12:07:48 AM 
Xylenes, Total ND 0.025 mg/Kg 1 10/22/2003 12:07:48 AM 

Sum 4-Bromofluorobenzene 106 74-118 %REC 1 10/22/2003 12:07:48 AM 

Qualifiers: ND - Not Delected ut thc Repottine Limit S - Spilce Recovery outside uccepled recovery limits 

J - Analyle detected below quantitation limils R - RPD outside accepted recovery limits 

8 - Analyle detected in tbe associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level P a B e 3 o f 10 



Hall Environmental Analysis Laboratory Date: 27~Oci-03 

CLIENT: New Mexico Salt Water Disposal Co., Inc. 

Lab Order: 0310133 

Project NMSWDCo Site Assessment 

Lab LD: 0310133-04 

Client Sample ID: SB-2:9'-11' 

Collection Date: 10/14/2003 10:45:00 AM 

Matrix: SOIL 

Analyses Result L im i t Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst BL 
Chlorida 500 3.0 mg/Kg 10 10/23/2003 5:08:10 PM 

EPA METHOD 41B.1: TPH Analyst GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 10/21/2003 

EPA METHOD 8021B: VOLATILES Analyst NSB 
Benzene ND 0.025 mg/Kg 1 10/22/2003 12:38:27 AM 
Toluene ND 0.025 mg/Kg 1 10/22/2003 12:33:27 AM 
Elhylbenzene ND 0.025 mg/Kg 1 10/22/2003 12:38:27 AM 
Xylenes, Total ND 0.025 mg/Kg 1 10/22/2003 12:33:27 AM 

Sum 4-Bromofluorobenzene 97.3 74-118 %REC 1 10/22/2003 12:38:27 AM 

Qualifiers: ND - Not Detected ct the Reporting Limit S - Spike Recovery outside accepted recovery limits 

3 - Analyte detected below quantitation limits R - RPD ouiside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 4 o f 10 



Hall Environmental Analysis Laboratory Date: 27-Oci-03 

CLIENT: New Mexico Salt Water Disposal Co., Inc. Client Sample BD: SB-2:14'-16' 
Lab Order: 0310133 Collection Date: 10/14/2003 12:40:00 PM 
Project: NMSWDCo Site Assessment 

Lab TJ): 0310133-05 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS 
Chloride 

EPA METHOD 418.1: TPH 
Petroleum Hydrocarbons, TR 

EPA METHOD 80218: VOLATILES 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Surr 4-Bromofluorobenzene 

1100 6.0 mg/Kg 

ND 20 mg/Kg 

ND 0.025 mg/Kg 

ND 0.025 mg/Kg 

ND 0.025 mg/Kg 
ND 0.025 mg/Kg 

98.9 74-118 %REC 

Analyst: BL 

20 10/23/2003 5:24:54 PM 

Analyst: GT 
t 10/21/2003 

Analyst: NSB 
1 10/22/2003 2:32:05 PM 
1 10/22/2003 232:05 PM 
1 10/22/2003 2:32:05 PM 
1 10/22/2003 2:32:05 PM 
1 10/22/2003 2:32:05 PM 

ND - Not Detected at tlie Reporting Limit 

j - Analyte detected below quantitation limits 

B - Analyte delected in the associated Method Blank 

*- Value exceeds Maximum Contaminant Level 

S - Spike Recovery ouiside accepted recovery limils 

R - RPD ouiside accepted recovery limils 

E - Value above quantitation range 

Page 5 of 10 



HaU Environmental Analysis Laboratory Date: 27-Oci-03 

CLIENT: New Mexico Salt Water Disposal Co., Inc. 

Lab Order: 0310133 

Project: NMSWDCo Site Assessment 

Lab LD: 0310133-06 

Client Sample LD: SB-3:9'-ll' 

Collection Date: 10/14/2003 11:00:00 AM 

• • Matrix: SOIL 

Analyses Result L i m i t Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BL 
Chloride 3600 15 mg/Kg 50 10/23/2003 5:41:38 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 10/21/2003 

EPA METHOD 8021B: VOLATILES Analyst NSB 
Benzene ND 0.025 mg/Kg 1 10/22/2003 3:02:58 PM 

Toluene ND 0.025 mg/Kg 1 10/22/2003 3:02:58 PM 
Ethylbenzene ND 0.025 mg/Kg 1 10/22/2003 3:02:58 PM 
Xylenes, Total ND 0.025 mg/Kg 1 10/22/2003 3:02:58 PM 

Sum 4-BromoRuorobenzena 96.3 74-118 %REC 1 10/22/2003 3:02:56 PM 

Qualifiers: ND - Not Delected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantiintion limits R - RPD outside accepted recovery limits 

B - Analyte delected in the associated Method Blank E - Value above quanlilalion range 

* - Value exceeds Maximum Contaminant Level Page 6 of 10 



Hall Environmental Analysis Laboratory Date: 27-Oci-03 

C L I E N T : New Mexico Salt Water Disposal Co., Inc. 

L a b Order : 0310133 

Project : NMSWDCo Site Assessment 

L a b I D : 0310133-07 

Client Sample LD: SB-4:0'-2' 

Collection Date: 10/14/2003 11:30:00 A M 

Matrix: S O I L 

Analyses Result L i m i t Qual Units D F Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BL 
Chloride 1600 15 mg/Kg 50 10/23/20Q3 5:58:22 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 10/21/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 10/22/2003 3:33:55 PM 
Toluene ND 0.025 mg/Kg 1 10/22/2003 3:33:55 PM 
Ethylbenzene ND 0.025 mg/Kg 1 10/22/2003 3:33:55 PM 
Xylenes. Total ND 0.025 mg/Kg 1 10/22/2003 3:33:55 PM 

Sum 4-Bromofluorobanzene 95.6 74-11 a %REC 1 10/22/2003 3:33:55 PM 

ND - Not Detected ut the Reporting Limit 

j - Analyle delected below quantitation limils 

B - Analyle detected in the associated Melhod Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accented recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quanlilalion range 

Page 7 o f 10 



Hall Environmental Analysis Laboratory Date: 27-Oct-03 

CLIENT: New Mexico Salt Water Disposal Co., Inc. 

Lab Order: 0310133 

Project: NMSWDCo Site Assessment 

Lab LD: 0310133-08 

Client Sample LD: SB-4:4'-6' 

Collection Date: 10/14/2003 11:40:00 AM 

Matrix: SOIL 

Analyses Result L im i t Qual Units D F Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst BDH 
Chlorida SB Q.3Q mg/Kg 1 10/24/2003 4:43:35 PM 

EPA METHOD 41B.1: TPH Analyst GT 
Petroleum Hydrocarbons, TB ND 20 mg/Kg 1 10/21/2003 

EPA METHOD 8021B: VOLATILES Analyst NSB 
Benzene ND 0.025 mg/Kg 1 10/22/2003 4:04:45 PM 
Totuene ND 0.025 mg/Kg 1 10/22/2003 4:04:45 PM 

Elhylbenzene ND 0.025 mg/Kg 1 10/22/2003 4:04:45 PM 

Xylenes, Total ND 0.025 mg/Kg . 1 10/22/2003 4:04:45 PM 
Surr. 4-Bromafluarabenzene 96.3 74-118 %REC 1 10/22/2003 4:04:45 PM 

Qualifiers: ND-Not Detected at tlie Reporting Limit S - Spike Recovery outside accepted recovery limils 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Melhod Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 8 of 10 



Hall Environmental Analysis Laboratory l>ate: 27-Oct-03 

CLIENT: New Mexico Salt Water Disposal Co., Inc. Client Sample ID: SB-4:9'-ll' 
Lab Order: 0310133 Collection Date: 10/14/2003 11:50:00 AM 
Project: NMSWDCo Site Assessment 

Lab LD: 0310133-09 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS 
Chloride 

EPA METHOD 418.1: TPH 
Petroleum Hydrocarbons, TR 

EPA METHOD 8021B: VOLATILES 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Sum 4-Bromofluorobenzene 

2200 15 mg/Kg 

ND 20 mg/Kg 

ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 

97.7 74-118 %REC 

Analyst: BDH 
50 10/24/2003 5:00:19 PM 

Analyst: GT 
1 10/21/2003 

Analyst: NSB 
1 10/22/2003 4:35:32 PM 
1 10/22/2003 4:35:32 PM 
1 10/22/2003 4:35;32 PM 
1 10/22/2003 4:35:32 PM 
1 1D/22/2003 4:35:32 PM 

Qualifiers: ND - Not Detected ut the Reporting Limit S - Spike Recovery ouiside accepted recovery limits 

j - Aralyie detected below quantitation limits R - RPD outside accepted recovery limits 

fl - Analyle detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 9 of 10 



HaU Environmental Analysis Laboratory Date: 27-Oct-03 

CLIENT: New Mexico Salt Water Disposal Co., Inc. 
Lab Order: 0310133 
Project: NMSWDCo Site Assessment 

Lab LD: 0310133-10 

Client Sample ID: SB-4:14'-16' 
Collection Date: 10/14/2003 12:22:00 PM 

Matrix: SOIL 

Analyses Result L im i t Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BDH 
Chloride 3400 15 mg/Kg 50 10/24/2003 5:17:03 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 10/21/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 10/22/2003 5:06:32 PM 
Toluene ND 0.025 mg/Kg 1 10/22/2003 5:06:32 PM 
Ethylbenzene ND 0.025 mg/Kg 1 10/22/2003 5:06:32 PM 
Xylenes. Total ND 0.025 mg/Kg 1 10/22/2003 5:06:32 PM 

Surr: 4-Bromolluorobenzene 98.4 74-118 %REC 1 10/22/2003 5:06:32 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limils 

J - Analyle detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation, range 

* - Value exceeds Maximum Conlaminani Level Page 10 o f 10 
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Hall Environmental Analysis Laboratory 

Client Name CMB 

Work Order Number 0310133 

Checklist completed 

Matrix 

Sample Receipt Checklist 

Date and Time Received: 

Received by AMG 

/ l Data 

Carrier name Greyhound 

10^17/2003 

Shipping container/cooler In good condition? Yes 0 No • Not Present • 

Custody seals Intact on shipping container/caoler? Yes • No • Not Presenl 0 
Custody seals intact on sample bottles? Yes 0 No • N/A • 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples In proper container/bottle? Yes 0 NO • 

Sample containers Intact? Yes 0 No • 

Sufficient sample volume for Indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 No • 

Water - VOA vials have zero headspace? No VOA vials submitted 0 Yes • NoD 

Water - pH acceptable upon receipt? Yes • No • N/A E 

Container/Temp Blank temperature? 

COMMENTS: 

4°C±2Accepfab/e 
IF given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding 

Comments: 

Corrective Action 
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Hall Environmental 
Analysis Laboratory 

COVER LETTER 

December 26,2003 

John Maxey 
New Mexico Salt Water Disposal Co. 
P.O. Box 1518 
Roswell, New Mexico 882021518 
TEL: (505)625-0266 
FAX (505)622-8643 

RE: NMSWDCo Site Assessment Order No.: 0311174 

Dear John Maxey: 

Hall Environmental Analysis Laboratory received 30 samples on 11/21/2003 for the analysi 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawkins NE, Suite A, Albuquerque, NM 87109 ' 505.345-3975, Fax 505.345-4107 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt "Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab ID: 0311174-01 

Analyses 

Client Sample ED: SB-1A: 0-2' 

Collection Date: 11/19/2003 9:00:00 AM 

Matrix: SOIL 

Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS 
Chloride 

EPA METHOD 418.1: TPH 
Pelroleurn Hydrocarbons, TR 

EPA METHOD 8021B: VOLATILES 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Surr. 4-Bromafluorabenzene 

120 3.0 mg/Kg 

32 20 mg/Kg 

ND 0.025 mg/Kg 
ND 0.025 mg/Kg 

ND 0.025 mg/Kg 

ND 0.025 mg/Kg 
97.4 74-118 %REC 

Analyst: BDH 
10 12/6/2003 12:34:12 PM 

Analyst: GT 
1 11/25/2003 

Analyst: NSB 
1 12/1/2003 11:00:17 AM 
1 12/1/200311:00:47 AM 
1 12/1/200311:00:47 AM 
1 12/1/200311:00:47 AM 
1 12/1/200311:00:47 AM 

Qualifiers: ND - Not Detected at ihe Reporting Limit 

J - Analyte deiecled below quantitation limits 

B - Analyte detected in die associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limils 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page I of32 



Hall Environmental Analysis Laboratory Date: 26-Dec-OS 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

LabID: 0311174-02 

Client Sample DD: SB-1A:9-11' 

Collection Date: 11/19/2003 10:37:00 AM 

Matrix: SOIL 

Analyses Result L im i t Qual Units DF Date Analyzed 

EPA METHOD 905BA: ANIONS Analyst: BDH 
Chloride 380 3.0 mg/Kg 10 12/6/2003 12:50:57 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons. TR 280 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 11 31:02 AM 
Toluene 0.028 0.025 mg/Kg 1 12/1/2003 11 31:02 AM 
Ethylbenzene 0.083 0.025 mg/Kg 1 12/1/2003 11 31:02 AM 
Xylenes, Total 0.19 0.025 mg/Kg 1 12/1/2003 11 31:02 AM 

Sun: 4-Bromofluorobenzene 9B.7 74-118 %REC 1 12/1/2003 11 31:02 AM 

Qualifiers: ND - Noi Detected nt the Reporting Limil S - Spike Recovery outside accepted recovery limils 

J - Analyte delected below quantitation limits R - RPD outside accepted recovery limils 

B - AnalyJe delected in the associated Mctliod Blank E - Value above quantitation range 

* - Value exceeds Maximum Conlaminani Level Page 2 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. Client Sample ED: SB-IA: 14-16' 
LabOrder: 0311174 Collection Date: 11/19/2003 11:05:00 AM 
Project: NMSWDCo Site Assessment 

Lab TD: 0311174-03 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS 
Chloride 

EPA METHOD 418.1: TPH 
Petroleum Hydrocarbons, TR 

EPA METHOD 8021B: VOLATILES 
Benzene 
Toluene 
Elhylbenzene 
XylBnes, Total 

Surr 4-BrornafluDrobenzene 

1900 6.0 mg/Kg 

55 20 mg/Kg 

ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 

99.9 74-118 %REC 

Analyst: BDH 
20 12/7/2003 12:05:12 PM 

Analyst: GT 
1 11/25/2003 

Analyst NSB 
1 12/1/2003 12:01:08 PM 
1 12/1/200312:01:08 PM 
1 12/1/2003 12:01:08 PM 
1 12/1/2003 12:01:08 PM 
1 12/1/2003 12:01:08 PM 

Qualifiers: ND - Not Delected at Uic Reporting Limit S - Spike Recovery outside accepted recovery limils 

J - Analyte delected below quantitation limits R - RPD ouiside accepted recovery limits 

B - Amilyle detected in die associated Melliod Blank E - Value above quantitation range 

* - Value exceeds Maximum Comuminan! Level Page 3 o f 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 
Lab Order: 0311174 
Project: NMSWDCo Site Assessment 
Lab ID: 0311174-04 

Client Sample DD: SB-1A: 19-21' 
Collection Date: 11/19/2003 11:20:00 AM 

Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BDH 
Chloride 1800 6.0 mg/Kg 20 12/7/2003 12:21:57 PM 

EPA METHOD 418.1: TPH Analyst GT 
Petroleum Hydrocarbons. TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 12:31:11 PM 
Toluene ND 0.025 mg/Kg 1 12/1/2003 12:31:11 PM 
Ethylbenzene ND 0.025 mg/Kg 1 12/1/2003 12:31:11 PM 
Xylenes, Total ND 0.025 mg/Kg 1 12/1/2003 12:31:11 PM 

Surr. 4-Bromofluorobenzene 99.5 74-118 %REC 1 12/1/200312:31:11 PM 

ND - Not Delected al thc Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte deiecled in llie associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limils 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 4 of32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab ID: 0311174-05 

Client Sample LD: SB-1 A: 24-26' 
Collection Date: 11/19/2003 11:36:00 AM 

Matrix: SOIL 

Analyses Result L im i t Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BDH 
Chloride 3700 15 mg/Kg 50 12/7/2003 12:38:42 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 1:01:16 PM 
Toluene ND 0.025 mg/Kg 1 12/1/2003 1:01:16 PM 
Ethylbenzene ND O.025 mg/Kg 1 12/1/2003 1:01:16 PM 
Xylenes, Total ND 0.025 mg/Kg 1 12/1/2003 1:01:16 PM 

Surr 4-Bromofluorobenzene 98.7 74-118 %REC 1 12/1/2003 1:01:15 PM 

Qualifiers: ND - Not Delected al the Reporting Limit S - Spike Recovery ouiside accepted recovery limils 

J - Analyle detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte delected in the associated Melhod Blank E - Value above quantitation range 

• - Value exceeds Maximum Conlaminani Level Page 5 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab LD: 0311174-06 

Client Sample ID; SB-1A: 29-31' 

Collection Date: 11/19/2003 11:54:00 AM 

Matrix: SOIL 

Analyses Result L i m i t Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BDH 
Chloride 5000 30 mg/Kg 100 12/7/2003 1:12:12 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 1:31:30 PM 
Toluene ND D.025 mg/Kg 1 12/1/2003 1:31:30 PM 
Ethylbenzene ND 0.025 mg/Kg 1 12/1/2003 1:31:30 PM 
Xylenes, Total 0.036 0.025 mg/Kg 1 12/1/2003 1:31:30 PM 

Sum 4-BromofluorobenzenB 96.0 74-118 %REC 1 12/1/2003 1:31:30 PM 

ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Anaiyte detected in die associated Melhod Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepied recovery limils 

R - RPD outside accepied recovery limils 

E - Value above quantitation range 

Page 6 of32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLEENT: New Mexico Salt Water Disposal Co. 
Lab Order: 0311174 
Project: NMSWDCo Site Assessment 

Labn>: 0311174-07 

Client Sample LD: SB-lA:34-36' 
Collection Date: 31/19/2003 12:40:00 PM 

Matrix: SOIL 

Analyses Result L i m i t Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst BDH 
Chloride 2000 15 mg/Kg 50 12/7/20031:28:57 PM 

EPA METHOD 418.1: TPH Analyst GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 2:01:44 PM 
Toluene ND 0.025 mg/Kg 1 12/1/2003 2:01:44 PM 
Ethylbenzene ND 0.025 mg/Kg 1 12/1/2003 2:01:44 PM 
Xylenes, Total ND 0.025 mg/Kg 1 12/1/2003 2:01:44 PM 

Sum 4-Bromofluorobenzene 1D1 74-118 %REC 1 12/1/2003 2:01:44 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recoveiy ouiside accepted recovery limils 

J - Analyte deiecled below quantitation limits R - RPD outside accepted recovery limits 

3 - Analyte delected in lie associated Method Blank E - Value above quantitation range 

*- Value exceeds Maximum Contaminant Level Page 7 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Client Sample ID: SB-2A: 0-2' 

Collection Date: 11/19/2003 1:20:00 PM 

Lab LD: 0311174-08 Mat r i x : SOIL 

Analyses Result L im i t Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BDH 
Chloride 350 3.0 mg/Kg 10 12/6/2003 2:31:27 PM 

EPA METHOD 418.1: TPH Analyst GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 2:31:56 PM 
Toluene ND 0.025 mg/Kg 1 12/1/2003 2:31:56 PM 
Ethylbenzene ND 0.025 mg/Kg 1 12/1/2003 2:31:56 PM 
Xylenes, Total ND 0.025 mg/Kg 1 12/1/2003 2:31:56 PM 

Sum 4-Bromofluorobenzene 99.3 74-118 %REC 1 12/1/2003 2:31:56 PM 

ND - Not Detected at the Reporting Limit 

J - Analyle detected below quantitation limits 

3 - Analyte delected in die associated Method Blank 

• - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 8 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab ID: 0311174-09 

Client Sample ID: SB-2A:9-11' 

Collection Date: 11/19/2003 1:36:00 PM 

Matrix: SOIL 

Analyses Result L imi t Qual Units D F Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst BDH 
Chloride 1400 6.0 mg/Kg 20 12/7/2003 1:45:42 PW 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 3:02:07 PM 
Toluene ND 0.025 mg/Kg 1 12/1/2003 3:02:07 PM. 
Ethylbenzene ND 0.025 mg/Kg 1 12/1/2003 3:02:07 PM 
Xylenes, Total ND 0.025 mg/Kg 1 12/1/2003 3:02:07 PM 

Sum 4-Bromofluorobenzene 100 74-11B %REC 1 12/1/2003 3:02:07 PM 

Qualifiers: ND - Not Delected nl llie Reporting Limit 

J - Analyte deiecled below quanlilalion limits 

B - Analyle detected in die associated Melhod Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 9 of32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 
Lab Order: 0311174 
Project: NMSWDCo Site Assessment 
LabID: 0311174-10 

Client Sample ID: SB-2A: 14-16' 
Collection Date: 11/19/2003 1:50:00 PM 

Matrix: SOIL 

Analyses Result L im i t Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst BDH 
Chloride 900 3.0 mg/Kg 10 12/6/2003 3:21:42 PM 

EPA METHOD 418.1: TPH Analyst GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst NSB 
Benzene ND 0.025 mg/Kg 1 12/1/20034:02:14 PM 
Toluene ND 0.Q25 mg/Kg 1 12/1/2003 4:02:14 PM 
Elhylbenzene ND 0.025 mg/Kg 1 12/1/2003 4:02:14 PM 
Xylenes, Total ND 0.025 mg/Kg 1 12/1/2003 4:02:14 PM 

Surr. 4-Bromofluorobenzene 97.3 74-118 %REC 1 12/1/2003 4:02:14 PM 

ND - Not Detected at thc Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in die associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 10 of32 



Hall Environmental Analysis Laboratory Date: 26-Dec-0i 

CLIENT: New Mexico Salt Water Disposal Co. Client Sample LD: SB-2A: 19-21' 
Lab Order: 0311174 Collection Date: 11/19/2003 2:05:00 PM 
Project: NMSWDCo Site Assessment 

Lab LD: 0311174-11 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BDH 
Chloride 870 3.0 mg/Kg 10 12/6/2003 3:55:11 PM 

Qualifiers; ND - Noi Detected ut the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Melhod Blank 

' - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R- RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 11 of32 



HaU Environmental Analysis Laboratory Diite: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab ID: 0311174-12 

Client Sample LD: SB-2A: 24-26' 

Collection Date: 11/19/2003 2:20:00 PM 

Matrix: SOIL 

Analyses Result Limit Qual Units D F Date Analyzed 

EPA METHOD 9056A: ANIONS 
Chloride 600 3.0 mg/Kg 10 

Analyst: BDH 
12/6/2003 4:11:56 PM 

Qualifiers: ND - Not Delected nt the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyle detected below quantitation limils R - RPD outside accepied recovery limits 

B - Analyle deiecled in the associated Mctliod Blank E - Value above quanlilalion range 

* - Value exceeds Maximum Conlaminani Level Page 12 of 3 2 



Hall Environmental Analysis Laboratory Date: 26~Dec~03 

C L I E N T : New Mexico Sail Water Disposal Co. 

L a b Order: 0311174 

Project: NMSWDCo Site Assessment 

L a b LD: 0311174-13 

Client Sample I D : SB-2A: 29-31' 

Collection Date: 11/19/2003 2:45:00 PM 

Mat r ix : SOIL 

Analyses Result L i m i t Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS 
Chloride 1700 15 mg/Kg 50 

Analyst: BDH 
12/7/2003 2:19:11 PM 

ND - Not Detected at the Reporting Limil 

J - Analyle delected below quantitation limits 

B - Analyte detected in Ihe associated Mclliod Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R- RPD ouiside accepted recovery limits 

E - Value above quantitation range 

Page 13 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. Client Sample DD: SB-2A: 34-36' 

Lab Order: 0311174 Collection Date: 11/19/2003 3:15:00 PM 

Project: NMSWDCo Site Assessment 

Lab ID: 0311174-14 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BDH 
Chloride 1000 3.0 mg/Kg 10 12/6/2003 4:45:26 PM 

Qualifiers: ND - Not Delected at the Reporting Limit S - Spike Recovery ouiside accepied recovery limils 

J - Analyte detected below quanlilalion limits R - RPD ouiside accepted recovery limits 

B - Analyte delected in the associated Melhod Blank E - Value above quanlilalion range 

* - Value exceeds Maximum Contaminant Level Page 14 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. Client Sample LD: SB-3A: 0-2' 
Lab Order: 0311174 Collection Date: 11/20/2003 8:27:00 AM 
Project: NMSWDCo Site Assessment 

Lab ID: 0311174-15 Matrix: SOIL 

Analyses Result L im i t Qual Units D F Date Analyzed 

EPA METHOD 9Q56A: ANIONS Analyst BDH 
Chloride 170 3.0 mg/Kg 10 12/672003 5:02:10 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 4:32:20 PM 
Toluene ND 0.025 mg/Kg 1 12/1/2003 4:32:20 PM 
Elhylbenzene ND 0,025 mg/Kg 1 12/1/2003 4:32:20 PM 
Xylenes, Total 0.031 0.025 mg/Kg 1 12/1/2003 4:32:20 PM 

Sum 4-Bromofluorobenzene 95.4 74-118 %REC 1 12/1/2003 4:32:20 PM 

Qualifiers: ND - Nat Detected at the Reporting Limil S - Spike Recovery ouiside accepied recovery limits 

J - Analyte delected below quantitation limits R - RPD ouiside accepted recovery limits 

B - Analyte deiecled in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 15 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dcc-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab ID: 0311174-07 

Client Sample ID: SB-1 A: 34-36' 

Collection Date: 11/19/2003 12:40:00 PM 

Matrix: SOIL 

Analyses Result L i m i t Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst BDH 
Chloride 2000 15 mg/Kg 50 12/7/2003 1:2B:57PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 2:01:44 PM 
Toluene ND 0.025 mg/Kg 1 12/1/2003 2:01:44 PM 
Ethylbenzsna ND 0.025 mg/Kg 1 12/1/2003 2:01:44 PM 
Xylenes, Total ND 0.025 mg/Kg 1 12/1/2003 2:01:44 PM 

Sum 4-Bromofluorobenzene 101 74-118 %REC 1 12/1/2003 2:01:44 PM 

Qualifiers: ND - Not Deteclcd at thc Reporting Limit S - Spike Recovery ouiside accepted recovery limils 

J - Analyte detected below quantitation limits R - RPD ouiside accepted recovery limits 

B - Analyle detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 7 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLLENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

LabID: 0311174-16 

Client Sample ID: SB-3A: 4-6' 

Collection Date: 31/20/2003 8:45:00 AM 

Matrix: SOIL 

Analyses Result L i m i t Qual Units DF Date Analyzed 

EPA METHOD 9Q56A: ANIONS Analyst BDH 
Chloride 3700 30 mg/Kg 100 12/7/2003 2:35:56 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 5:32:35 PM 
Toluene ND 0.025 mg/Kg 1 12/1/2003 5:32:35 PM 
Elhylbenzene ND 0.025 mg/Kg 1 12/1/2003 5:32:35 PM 
Xylenes, Total ND 0.025 mg/Kg 1 12/1/2003 5:32:35 PM 

Sum 4-Bromofluorabenzene 101 74-118 %REC 1 12/1/2O03 5:32:35 PM 

Qualifiers: ND - Not Detected al die Reporting Limit S - Spike Recovery outside accepied recovery limits 

i - Analyte detected below quanlilalion limits R - RPD ouiside accepted recovery limits 

B - Analyte detected in the associaled Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 16 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab ID: 0311174-17 

Client Sample ID: SB-3A: 9-11' 

Collection Date: 11/20/2003 9:00:00 AM 

Matrix: SOIL 

Analyses 

EPA METHOD 9056A: ANIONS 
Chloride 

EPA METHOD 418.1: TPH 
Petroleum Hydrocarbons, TR 

EPA METHOD 8021B: VOLATILES 
Benzene 
Toluene 
Elhylbenzene 
Xylenes, Tolal 

Surr: 4-Bromofluorabenzene 

Result Limit Qual Units 

510 3.0 mg/Kg 

ND 20 mg/Kg 

ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 

103 74-118 %REC 

DF Date Analyzed 

Analyst: BDH 
10 12/6/2003 5:35:40 PM 

Analyst: GT 
1 11/25/2003 

Analyst: NSB 
1 12/1/2003 6:02:49 PM 
1 12/1/2003 6:02:49 PM 
1 12/1/2003 6:02:49 PM 
1 12/1/2003 6:02:49 PM 
1 12/1/2003 6:02:49 PM 

Qualifiers: ND-Nol Deiecled at the Reporting Limil 

J - Analyte detected below quantitation limits 

B - Analyle detected in die associated Method Blunk 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limils 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

Page 17 of32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. Client Sample ID: SB-3A: 14-16' 

Lab Order: 0311174 Collection Date: 11/20/2003 9:15:00 AM 

Project: NMSWDCo Site Assessment 

Lab LD: 0311174-18 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BDH 
Chloride 570 3.0 mg/Kg 10 12/6/2003 5:52:23 PM 

Qualifiers: MD - Nal Detected at tlie Reporting Limil S - Spike Recovery ouiside accepted recovery limils 

J - Analyte delected below quantitation limits R - RPD ouiside accepted recovery limits 

B - Analyte delected in the associated Melhod Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 18 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLEENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

LabID: 0311174-19 

Client Sample ID: SB-3A: 19-21' 

Collection Date: 11/20/2003 9:30:00 AM 

Matrix: SOIL 

Analyses Result Limit Qua! Units DF Date Analyzed 

EPA METHOD 9Q56A: ANIONS 
Chloride 880 3.0 mg/Kg 10 

Analyst: BDH 
12/6/2003 6:25:51 PM 

ND - No! Detected ut thc Reporting Limil 

J - Analyte detected below quantitation limils 

B - Analyte delected in llie associated Method Blank 

* - Value exceeds Muximum Contaminant Level 

S - Spike Recovery outside accepted recovery limils 

R - RPD outside accepted recovery limits 

E - Value above quanlilalion range 

Page 39 of 32 



HaU Environmental Analysis Laboratory Date: 26-Dcc-03 

CLIENT: New Mexico Salt Water Disposal Co. Client Sample JD: SB-3 A: 24-26' 
Lab Order: 0311174 Collection Date: 11/20/2003 9:45:00 AM 
Project: NMSWDCo Site Assessment 

Lab ID: 0311174-20 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BDH 
Chloride 3200 30 mg/Kg 100 12/672003 2:21:44 PM 

Qualifiers: - Not Detected nt die Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte deiecled below quantitation limils R - RPD ouiside accepted recovery limits 

B - Analyle delected in die associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Conlaminani Level Page 20 o f 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIEINT: New Mexico Salt Water Disposal Co. Client Sample I D : SB-3A: 34-36' 

Lah Order: 0311174 Collection Date: 11/20/2003 10:25:00 AM 

Project: NMSWDCo Site Assessment 

Lab DD: 0311174-21 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst BDH 
Chloride 1900 15 mg/Kg 50 12/8/2003 2:38:29 PWI 

Qualifiers: ND - Not Detected al Ihe Reporting Limil S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limils R - RPD outside accepted recovery limils 

B - Analyte delected in die associated Method Blank E - Value above quanlilalion ranee 

*- Value exceeds Maximum Conlaminani Level Page 21 of 32 



HaU Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab ID: 0311174-22 

Client Sample ID: SB-4A: 0-2' 

Collection Date: 11/20/2003 11:00:00 AM 

Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS 
Chloride 

EPA METHOD 418.1: TPH 
Petroleum Hydrocarbons, TR 

EPA METHOD 8021B: VOLATILES 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Sum 4-Bromofluorobenzene 

160 3.0 mg/Kg 

ND 20 mg/Kg 

ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.025 mg/Kg 
ND 0.Q25 mg/Kg 
101 74-118 %REC 

Analyst: BDH 
10 12/6/2003 7:49:32 PM 

Analyst: GT 
1 11/25/2003 

Analyst: NSB 
1 12/1/2003 6:32:57 PM 
1 12/1/2003 6:32:57 PM 
1 12/1/2003 6:32:57 PM 
1 12/1/2003 6:32:57 PM 

1 12/1/2003 6:32:57 PM 

MD - Not Detected nt tlie Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepied recovery limils 

R - RPD ouiside accepted recovery limits 

B - Value above quantitation range 

Page 22 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab ID: 0311174-23 

Client Sample ID: SEMA: 4-6' 

Collection Date: 11/20/2003 11:11:00 AM 

Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 905BA: ANIONS Analyst: BDH 
Chloride 800 3.0 mg/Kg 10 12/6/2003 8:06:16 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 7:33:07 PM 
Toluene ND 0.025 mg/Kg 1 12/1/2003 7:33:07 PM 
Ethylbenzene ND 0.025 mg/Kg 1 12/1/2003 7:33:07 PM 
Xylenes, Total ND 0.025 mg/Kg 1 12/1/2003 7:33:07 PM 

Sum 4-Bromofluorobenzene 99.7 74-118 %REC 1 12/1/2003 7:33:07 PM 

ND - Not Detected nt the Reporting Limit 

J - Analyte delected below quantitation limits 

B - Analyte delected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 26-Dec-OS 

CLIENT: New Mexico Salt Water Disposal Co. Client Sample LD: SEMA: 9-11' 

Lab Order: 0311174 Collection Date: 11/20/2003 11:27:00 AM 

Project: NMSWDCo Site Assessment 

Lab DO: 0311174-24 Matrix: SOIL 

Analyses 

EPA METHOD 9056A: ANIONS 
Chloride 

EPA METHOD 418.1: TPH 

Result Limit Qual Units 

2100 15 mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
%REC 

DF Date Analyzed 

Analyst BDH 
50 12/7/2003 3:26:10 PM 

Analyst GT 
1 11/25/2003 

Analyst NSB 
1 12/1/2003 8:03:17 PM 
1 12/1/2003 B:03:17PM 
1 12/1/2003 8:03:17 PM 
1 12/1/2003 8:03:17 PM 
1 12/1/2003 8:03:17 PM 

Petroleum Hydrocarbons, TR ND 20 

EPA METHOD 8021B: VOLATILES 
Benzene ND 0.025 
Toluene ND 0.025 

Elhylbenzene ND 0.025 
Xylenes, Total ND 0.025 

Sum 4-Bromofluorobenzene 103 74-118 

Qualifiers: MD- Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limils 

J - Analyte delected below quantitation limits R - RPD outside accepted recovery limils 

B - Analyte deiecled in the associated Method Blunk E - Value above quantitation range 

* - Value exceeds Maximum Conlaminani Level Page 24 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLLENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab ID: 0311174-25 

Client Sample LD: SB-4A: 14-16' 

Collection Date: 11/20/2003 11:45:00 AM 

Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS 
Chloride 34 DO 30 mg/Kg 100 

Analyst: BDH 
12/7/2003 3:42:55 PM 

ND - Not Detected at the Reporting Limit 

J - Analyle detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery ouiside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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HaU Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. Client Sample ID: SB-4A: 19-21' 

Lab Order: 0311174 Collection Date: 11/20/2003 12:00:00 PM 

Project: NMSWDCo Site Assessment 

Lab ED: 0311174-26 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9Q56A: ANIONS Analyst: BDH 
Chloride 4500 30 mg/Kg 100 12/7/2003 4:16:25 PM 

Qualifiers: ND - Not Detected at Ihe Reporting Limit S - Spike Recoveiy outside accepted recovery limits 

J - Analyte delected below quantitation limits R - RPD outside accepted recovery limits 

B - Anaiylc detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 26 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. Client Sample ID: SB-4A: 24-26' 
LabOrder: 0311174 Collection Date: 11/20/2003 12:20:00 PM 
Project: NMSWDCo Site Assessment 

LabD): 0311174-27 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst BDH 
Chloride 5300 30 mg/Kg 100 1277/2003 4:33:10 PM 

Qualifiers: ND - Not Deiecled at thc Reporting Limit S - Spike Recovery ouiside accepted recovery limils 

J - Analyle deiecled below quantitation limils R - RPD outside accepted recovery limils 

B - Analyle delected in die associated Mediod Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 27 of 32 



Hall Environmental Analysis Laboratory 

CLIENT: New Mexico Salt Water Disposal Co. Client Sample LD: SB-4A: 29-31' 

Lab Order: 0311174 Collection Date: 11/20/2003 12:45:00 PM 
Project: NMSWDCo Site Assessment 

Lab ID: 0311174-28 Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

EPA METHOD 9056A: ANIONS Analyst: BDH 
Chloride 3900 30 mg/Kg 100 12/7/2003 4:49:55 PM 

ND - Not Detected at the Reporting Limit 

J - Analyte delected below quanlilalion limils 

B - Analyte deiecled in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside nccepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0331174 

Project: NMSWDCo Site Assessment 

Lab fD: 0311174-29 

Client Sample ID: SB4A-29-31' 

Collection Date: 11/20/2003 1:30:00 PM 

Matrix: AQUEOUS 

Analyses Resu l t L i m i t Q u a l Units DF D a t e A n a l y z e d 

EPA METHOD 300.0: ANIONS Analyst : BDH 

Chloride 45000 130 mg/L 1250 12/3/2003 8:12:44 PM 

EPA METHOD 8260B: V O L A T I L E S Analyst : B L 

Benzene ND 1.0 M9/L 1 11/24/2003 

Toluene ND 1.0 ug/L 1 11/24/2003 

Ethylbenzene ND 1.0 pg/L 1 11/24/2003 

Methyl tert-butyl ether (MTBE) ND 1.0 MQ/L 1 11/24/2003 

1,2,4-TrirriethylbenzBne ND 1.0 ug/L 1 11/24/2003 

1,3,5-Trimethyibertzene ND 1.0 ug/L 1 11/24/2003 

1,2-Dichloroethane (EDC) ND 1.0 ug/L 1 11/24/2003 

1,2-Dibromoethane (EDB) ND 1.0 MS/L 1 11/24/2003 

Naphthalene ND 2.0 pg/L 1 11/24/2003 

1 -Methylnaphthalene ND 4.0 ug/L 1 11/24/2003 

2-Methylnaphlhalane ND 4.0 pg/t- 1 11/24/2003 

Acetone 26 10 pg/L 1 12/1/2003 

Bromobenzene ND 1.0 pg/L 1 11/24/2003 

Bromochloromethane ND 1.0 pg/L 1 11/24/2003 

Bromodichloromethane ND 1.0 pg/L 1 11/24/2003 

Bromoforrn ND 1.0 pg/L 1 11/24/2003 

Bromomethane ND 2.0 pg/L 1 11/24/2003 

2-Butanone ND 10 pg/L 1 11/24/2003 

Carbon disulfide ND 10 pg/L 1 11/24/2003 

Carbon Tetrachloride ND 1.0 pg/L 1 11/24/2003 

Chlorobenzene ND 1.0 pg/L 1 11/24/2003 

Chloroelhane ND 2.0 pg/L 1 11/24/2003 

Chloroform ND 1.0 pg/L 1 11/24/20D3 

Chloromethane ND 1.0 pg/L 1 11/24/2003 

2-Chlorotoluene ND 1.0 pg/L 1 11/24/2003 

4-Chlorotoluene ND 1.0 pg/L 1 11/24/2003 

cis-1,2-DCE ND 1.0 pg/L 1 11/24/2003 

cis-1,3-DichlQropropene ND 1.0 pg/L 1 11/24/2003 

1,2-Dlbromc-3-chloroprapane ND 2.0 pg/L 1 11/24/2003 

Dlbromochloromethane ND 1.0 pg/L 1 11/24/2003 

DlbromomeliTane ND 2.0 pg/L 1 11/24/2003 

1,2-Dlchlorobenzene ND 1.0 pg/L 1 11/24/2003 

1,3-DlchlarobenzBne ND 1.0 pg/L 1 11/24/2003 

1,4-Dlchlorobenzene ND 1.0 pg/L 1 11/24/2003 

Dichlorodifluoromethane ND 1.0 pg/L 1 11/24/2003 

1,1-Dichloroethane ND 1.0 pg/L 1 11/24/2003 

1,1-Dlchloroethene ND 1.0 pg/L 1 11/24/2003 

1,2-Dichloropropane ND 1.0 pg/L 1 11/24/2003 

Qualifiers: ND - Not Detected al tlie Reporting Limit 

J - Analyte detected below quanlilalion limits 

B - Analyte detected in (he associated Metlsod Blank 

* - Vulue exceeds Maximum Contaminant Level 

S - Spike Recovery ouiside accepted recovery limils 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 
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Hall Environmental Analysis Laboratory D a t e : 26-Dec-03 

C L I E N T : New Mexico Salt Water Disposal Co. Client Sample I D : SB4A-29-31' 

Lab Order : 0311174 Collection Date: 11/20/2003 1:30:00 PM 

Project: NMSWDCo Site Assessment 

Lab DD: 0311174-29 Mat r i x : AQUEOUS 

Analyses Result L im i t Qual Units D F Date Analyzed 

1,3-Dlchloropropane ND 1.0 ug/L 1 11/24/2003 
2,2-Oichloraprapane ND 1.0 ug/L 1 11/24/2003 
1,1-Dlchloropropene ND 1.0 Jjg/L 1 11/24/2003 
Hexachlorobutadiene ND 1.0 pg/L 1 11/24/2003 
2-Hexanona ND 10 pg/L 1 11/24/2003 
Isopropylbenzene ND 1.0 pg/L 1 11/24/2003 
4-lsopropyltoluene ND 1.0 pg/L 1 11/24/2003 
4-tvlethyi-2-pentanone ND 10 pg/L 1 11/24/2003 
Methylene Chloride ND 3.0 pg/L 1 11/24/2003 
n-Butylbenzene ND 1.0 pg/L 1 11/24/2003 
n-Propylbenzene ND 1.0 pg/L 1 11/24/2003 
sec-Butyibenzene ND 1.0 pg/L 1 11/24/2003 
Styrene ND 1.0 Ug/L 1 11/24/2003 
lert-Burylbenzena ND 1.0 ug/L 1 11/24/2003 
1,1,1,2-Tetra chloroethane ND 1.0 pg/L 1 11/24/2003 
1,1,2,2-Tetrachloroethane ND 1.0 pg/L 1 11/24/2003 
Tetrachloroethene (PCE) ND 1.0 pg/L 1 11/24/2003 
trans-1,2-DCE ND 1.0 pg/L 1 11/24/2003 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 11/24/2003 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 11/24/2003 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 11/24/2003 
1,1,1-Trichloroethane ND 1.0 pg/L 1 11/24/2003 
1,1,2-Trichloroethane ND 1.0 pg/L 1 11/24/2003 
Trichloroethene (TCE) ND 1.0 pg/L 1 11/24/2003 
Trichlorofluoromethane ND 1.0 pg/L 1 11/24/2003 
1,2,3-Trichloroprapane ND 2.0 pg/L 1 11/24/2003 
Vinyl chloride ND 2.0 pg/L 1 11/24/2003 
Xylenes, Total ND 1.0 pg/L 1 11/24/2003 

Sum 1,2-Dlchloraelhane-d4 105 70.6-124 %REC 1 11/24/2003 
Sum 4-Bromofluorobenzene 97.2 76.2-122 %REC 1 11/24/2003 
Sum DlbromofluorornBthane 106 67.2-131 %REC 1 11/24/2003 
Sum Toluene-dB 99.9 82.1-123 %REC 1 11/24/2003 

EPA METHOD 831D: PAHS Analyst GT 
Naphthalene ND 6.3 pg/L 1 12/7/2003 10:29:17 AM 
1-Melhylnaphlhalene ND 6.3 pg/L 1 12/7/2003 10:29:17 AM 
2-Methylnaphthalsne ND 6.3 pg/L 1 12/7/2003 10:29:17 AM 
Acenaphthylene ND 6.3 pg/L 1 12/7/2003 10:29:17 AM 
Acenaphthene ND 6.3 pg/L V 12/7/2D03 10:29:17 AM 
Fluorene ND 2.0 pg/L 1 12/7/2003 10:29:17 AM 
Phenanthrene ND . 1.5 pg/L 1 12/7/200310:29:17 AM 
Anthracene ND 1.5 pg/L 1 12/7/200310:29:17 AM 
Fluoranlhene ND 0.75 pg/L 1 12/7/2003 10:29:17 AM 

Qualifiers: ND - Not Delecied at the Reporting Limit S - Spike Recovery ouiside accepted recovery limits 

j - Analyte delected below quantitation limils R - RPD outside accepted recovery limits 

B - Analyle delected in the associated Method Blank E - Value above quantitation range 

*- Value exceeds Maximum Contaminant Level Page 30 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: New Mexico Salt Water Disposal Co. 

Lab Order: 0311174 

Project: NMSWDCo Site Assessment 

Lab LD: 0311174-29 

Client Sample LD: SB4A-29-31' 

Collection Date: 11/20/2003 1:30:00 PM 

Matrix: AQUEOUS 

Analyses Result L i m i t Qual Units DF Date Analyzed 

Pyrene ND 0.75 M9/L 1 12/7/2003 10:29:17 AM 

Benz(a)anthracene ND 0.050 pg/L 1 12/7/2003 10:29:17 AM 

Chrysene ND 0.50 1 12/7/2003 10:29:17 AM 

Benzrj(b )fluoranlhene ND 0.13 1 12/7/2003 10:29:17 AM 

Benzo(k)fluoranthene ND 0.050 ug/t 1 12/7/2003 10:29:17 AM 

Benzo(a)pyrene ND 0.050 pg/L 1 12/7/2003 10:29:17 AM 

Dibenz{a,h)anthracene ND 0.10 ug/L 1 12/7/2003 10:29:17 AM 

Benzo(g,h,i)perytene ND 0.075 ug/L 1 12/7/2003 10:29:17 AM 

lndeno(1,2,3-cd)pyrene ND 0.20 pg/L 1 12/7/2003 10:29:17 AM 

Sum Benzo(e)pyrene B0.3 54-102 %REC 1 12/7/2003 10:29:17 AM 

EPA METHOD 7470: MERCURY Analyst: MAP 
Mercury ND 0.00020 mg/L 1 12/4/2003 

EPA6010C: TOTAL RECOVERABLE METALS Analyst: NMO 
Arsenic ND 0.40 mg/L 20 12/3/2003 3:15:07 PM 

Barium 0.45 0.040 mg/L 20 12/3/2003 3:15:07 PM 

Cadmium ND 0.040 mg/L 20 12/3/2003 3:15:07 PM 

Chromium ND 0.12 mg/L 20 12/3/2003 3:15:07 PM 

Lead ND 0.10 mg/L 20 12/3/2003 3:15:07 PM 
Selenium ND 0.40 mg/L 20 12/3/2003 3:15:07 PM 

Silver ND 0.10 mg/L 20 12/3/2003 3:15:07 PM 

EPA METHOD 160.1: TDS Analyst: MAP 
Total Dissolved Solids 70000 1.0 mg/L 1 12/1/2003 

Qualifiers: ND - Nat Detected at the Reporting Limil S - Spike Recovery outside accepted recovery limils 

J - Analyle detected below quantitation limils R - RPD outside accepted recovery limils 

B - Analyte delected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 31 of 32 



Hall Environmental Analysis Laboratory Date: 26-Dec-Q3 

CLUENT: New Mexico Salt Water Disposal Co. 
Lab Order: 0311174 
Project: NMSWDCo Site Assessment 

Lab DD: 0311174-30 

Client Sample ID: SB3A:29-31' 
Collection Date: 11/20/2003 10:00:00 AM 

Matrix: SOIL 

Analyses Result L im i t Qual Units DF Date Analyzed 

EPA METHOD 9D56A: ANIONS Analyst: BDH 
Chloride 5900 30 mg/Kg 100 12/7/2003 5:06:40 PM 

EPA METHOD 418.1: TPH Analyst: GT 
Petroleum Hydrocarbons, TR ND 20 mg/Kg 1 11/25/2003 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.025 mg/Kg 1 12/1/2003 8:33:14 PM 

Toluene ND 0.025 mg/Kg 1 12/1/2003 8:33:14 PM 

Elhylbenzene ND 0.025 mg/Kg 1 12/1/2003 8:33:14 PM 

Xylenes, Total ND 0.025 mg/Kg 1 12/1/2003 8:33:14 PM 

Sum 4-Bromofluorobenzene 100 74-118 %REC 1 12/1/2003 8:33:14 PM 

ND - Not Detected nt the Reporting Limit 

i - Analyte delected below quantitation limits 

B - Analyte delected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limils 

E - Value above quanlilalion range 

Page 32 of 32 



Q 

a 
Q 

PS J 
H 3 
O 

tr" 
Z o ~ 

o o 

bl 

o (J 

<3 

i S 

10 o 

a 
a. 
cc 
D 
rr 

V
a

l 

a> rr 
a 0-
fT 

r̂ v 
r j 
r~ 
m I 

_1 
JZ 
cn 
X 

a _ 
tT e 
ai _ j 

CO s o _ i 

O 
UJ 

rr 

CU 
rr 
bl 
0-
tn 

a. 

a 
tx. 

cc 

ra 
c: < 

rs 
Cl 
a 
w 

o. 

tn 

c 
rr 

a 
CL 
rr 

a 
a. 
rr 

CD I 
rr i 
a 
a. 
rr 

E 

o 
—i 

a 
LU 
rr 

or 

bl a. 
tn 

a 
a. 

rr 

— Si 

3 § 

5 
n j 
a 
a. 

E 

id 

o 9 

3 § f- rr 

tn o 

a i 

e 
_ i 
a 
CL 

rr 
a 
n. 
rr 

rr 
a 
a. 
rr 

ir 

o 
LU 
rr 

rr 
b l 
LL 
t f l 

CL 
03 

a 
D. 

3 
rr 

a> 
m 
5 

_ i 

E 

Ui _J 

t I ra = 
CO O 

a 

D 
a. 
rr 

« ? o a. 
o „ rr 

E 

o 
LU 

ra > 
rr 
bl a. 
tn 

b l 
a. 
in 

a 
a. 

rr 

a 
a. 
rr 

Q 
a. 
cc 

55 £ 
CM OQ 

co 
r ts 
cu 
"53 
a 
JS 

z 
co cr 
C <u 
< cn 

rr 
a 
CL 

rr 

o 
LU 
rr 

E 

rr 

2 o 
^ 2 in m 

T 3 

o a 

S § i - rr 

a. 
to 

b l 

co 

O 
0_ 

a 
2 

E ai 
ra 
CO U 

S 
a 

-a 

E 

ca 
< 

7- 3 

2 



^ ra 

< CO 

Ol 

"oi 
£ 

tz < 
Z> to 

CN t— 

co o 
a' 

as 

-<* 
u 
=i 

LU tn 
ai 

C
o a 

Lfl c 
ai Zl 

or 

q> Q 

§* c 
ca —. 

E 
Q 
CL 
ce 

Q 
0-
or 

o 
ul or 

a: 
bl 
a. 
CO 

> 
bl 
CL 
UJ 

a 
0. 

or 

a 
Q. 

Q 

cz 

< 

O) 
bl 

h- DC 

(73 O 

a 
CL 

cc 

a 
CL or 

o 
LU or 

CU cr 
bt a. 
to 

bl 
0-
w 

a. 

or 

•o in to >n 
CM W CV « 
o o o o 
o o o o * 

Q Q Q in 
S Z 2 £ 

_ E 
a) ca 

— >. 
LU X 

I *> 

o 

Q 
2 



o 
U 

o 

L/] 

O 

J! 

2 £ 

2 o 

H 
Z 

a 
O -

ca cr 
= "2 < co 

° I 
m O 

3 o 
i n X 

2 K I 

o 
Ul 
cc 

IS 
QC 

D. 
CO 

a c 

cc 

CN 
t o 
l ~ 

•<r 
ai 
s 
Q 
0) • 

CL 

E ra 
ra c W a < 

3 

o 

o a o o o o 
m CM CN T CO 
o a O O o o 
d o a c t a" ci 

i r j c a m m m a o a o a o o 
C N C N M I N ' N ' 1 ! ' ' " ! 1 0 . " " ' i g ™ 

o o o o o H o o 

a a n a a a a a a n o a n a a a a n ' B 
Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z r - -

X) 

CN 

3 

c 

a: 

cu 
CD 03 
C c 
CU tu 

JZ sz 
a. a. 
co to 

«d c c 
ra 3s > , -= 

£ s £ 8 

•C » B C 

Z T~ CN 

CU 

iU C 
> i ai 

_ st 
a. a . t 
co ca tu 
c c r i 
o j oi a 
o u J3 
< < U. 

ss 
cu 5 
e e 
c = 

< LL 

ro 

E 
c 

a. a. 

a sf « 
— ^ ^ ^ I r r e c r i - ™ 

i x m o m m r a a c o ^ 

a 

cn 

CN 
I -
I -

T 
m 
5 
Q 

O 

a 
0-
ce 

CL 

cc 

cc 
Q 
CL 
CC 

E 
j z 

E 

o 

O 
LU 
DC 

tu 

ce 
a. 
co 

CL. 

a 
CL 

to a 



o 
U 

o 
c/i 

5 

C/J 

o 

BJ 

•o 

O 
L . 

a 
> 

S3 

a 

D 
CL 
CC 

Q 
CL 

CL 

o a. 
° rr 
C! 3 
CO T - « 

< to 

B 

< 

5 
cn 

a 

•5 

o a 

i - rr 

r-
T 
m 

Q 

O. 

s 
CO 
cn 

X 

O 
UJ 
rr 

tr 
CL 
05 

CL 

-1 a a. 
o o o o o 
w n co in to 
o o o o o 
Q a o o o 

o c i c i d 

a a a a a 
Z Z Z 2 2 

E 3 

CO CO 

E 
z: 
tS 
a "a ca 
5 ro > 
-C m ;= 
a -J c/j 

E 

ro 

a. 
a 

o e 
H tr 

ca 
s 
a .. 

CL p 
S g 
ra — 

V) O 

a 

Q 

rr 

Q ! 
0- i 
ee ! 

X 

rr 
bL 
LL 
CO 

o a o a o o o 
n O l N CO t n N U l 
o o o o o o o 
d d c"! P. °. d R 

o o o o 

a a a a a a a 
2 2 Z Z Z 2 2 

j 

! g E 
s ! i j c = i 
>, ! c § c £ 
cr i 2 ra ca JZ. 
< i < cn O O 

ra 
a 
CL 
CD 

rx 

cn O >• Z 
ca cr 

CM —̂ 

t o u ' 

ci 
X) 

S s 
8 § 
F tr 

a 

a 

1 ! 
Q 
a 
rr 

a 
fl­
ee 

rr 
a 
o_ 
cc 

I ! 
f I 

a 
UJ rr 

tr 

a. 
CO 

cr 

o 
T 
h-
*r 
m 
5 

a 
j g Q 03 
a. 
E ru CO 
ra CZ 
to o < 

JS a 
'5- S? 
c/i ce 

c/i 

a 



- V 
2 

u is a, 

O -

o 

^ to 
CM 

< 03 

ct: 
o 

h- tn 

E tu 
ro == 
CO O 

o 

a 
o_ 
or 

a 
or 

CO 

or 
sr a. co 

bi 

03 

o 
a. 

to 
or 

o o o o o o o o q q p o 
T ~ CVI T j " *™ 

q q q o q o o q q q q q 
r - r - T - T - t v i ^ ^ T ^ T ^ o i ^ r : 

Q Q Q Q Q Q Q Q Q Q Q Q a a a a a a z z z z z z a a a a a a a a z z z z z z z z 

m 
a 
LU 

S - 01 01 Q 
u C C 
CD tD CD LU __ _ 

f g I S £ I I 
? 5 £ £ 

5 £ 
QJ 01 

9 g 
£ P 
TJ 

5 5 

CO £ 

E 2 

JZ CD CM co c\r CM nj 

01 c . i i 
O T3 

•S tr £ ca 

CD j = 

i i 
c » « 
a "a (— 

c 
a 

ro 
E E E E "3 JB 8 
" p p p ca l j £ 

£ E 

LU 
o 
a 

E 2 j= E 9 O 
u = l u - r u t_ L I c; i _ . , ta ; u x - j t - j _ ^ . 

! - L u S T - ^ r - T - Z r - c M < m m r a r a m « o u u o o u CM a 



O CQ 
-a o 
•3 
2 

u 
a 

> •=: 

O i ! 

u ? 

q q o o 
oi T~ CN] 

q q q q q q q q q q q o q q o q q q o o o o o a a o o o o 

Q Q Q Q Q Q Q Q Q D Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q a a Q 

Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 

a . c 
P iti 

to 3 £ 

v 9 e 
i M 5 

o o 
o 

- , 9 9 
^ CN rrj •<r 
Q T - r - v 

0} Cl 

i -§ 
P Q 

2 sz 

-O i i 

£ a 

cu QJ aj a> 
c c c c 
cn rr ^ -
a. c 
a c 

cu cu 

01 ^ 

i3 J2 2 2 is 
5 ^ 5 5 

a a Q a to 
CN CO CN T - flj 

>-" N r" I cxl J2 rr 

ai sz 
_ CL O 

CN 
Cl. 
O p Q 

CD 

CD 

C CO 
m is 

ai 
5 c 

g g 
5 d 
JS =2 

a i c ^ « 
a CD ra m ,-" 

•v s % i 
C in UJ 2 T -

LU 
U 
n. 

JZ 

OJ 01 
£ S ai 
CD CD ^ 

O J3 J l ffl 

S » 7 ^ •§ 
1 "5 T •_ j _ 

CO *-T T -

s s ~-



o 
U 

o 
ft 
ui 

3 

Ul 
a 
o 

s £ 
"5 ~ 

2 o 

a 
U 

cvj 
"5 

-a •~ 
O i i 

o o 
•> „ u 

o o o o 

rr est in 
to c j 6 
ID s s s 

t-J m w 
« " S T - V -

a o o o 

o o o o 

a a 
H Z 

o a a a 
CN t>i ri 

D D O Q C d t o N z z z z n. ^ "i ^ a ™. o o 
T fl) r - T -

UJ . 

it 

dl 
c 
ca 

JZ 
a 
o 

£ 
o 
w 
O 

_a _o H- u 
cy -c ^ " s 

2 Q 2 
° cii ap 

cj 2 - *-• rr 
CO tf fc" 
s = § jy LO co 

£ c 
o cu 

11 
if if 
co in 

T-" h- i - T-" \> x 



i 

o 
O 

« 
o 
c. "S 

i/J a i/J u 
U 

LD cd LD 

A
s 

u 
CO r/5 

ic
o

 

C
o
 

o r r 9 
s t — i 

N
ew

 

03
11

 

• a — 
O 

l-« 
o 

8 ° 

Ui 
z 
3 

D-
Ui 

o o 

o 

a 
O-

o 
a. 
cc 

CC 
n a 
a a . 

° a * 
JT ID — 

$ 8 1 
^ tN ~2 
tu JZ 
•S cn 
Q X 

cu 
c/3 

O 
U i 

cc 

QC 

CL. 
LO 

a. 

a 
0 , 

DC 

J J 

>-"c 
i r i 

a 
tu Q 

01 

a — >, 
E cz 

01 
ro 

ra c 
cn O < 

a o o o o o o o o o o o o o o o o o o o o o 
V - T— C\J 1— T ~ T~" 

a a 
z z a Q a a a Q Q a Q a Q Q c i D a Q Q Q Q Q Q a Q Q Q Q 

z z z z z z z z z z z z z z z z z z z z z z z z z z 

Ui 

cn 
G . CD CD 

<5 § § i i i Si 
— IM Nl 

o 
a 
LU 

CD to ai 

m ^ > • > • 

g i . £ £ 
CO J . CD Ol 

£ o E E 
c ^ 3 , 1 - H 

_5 > . S t r i n 
Q j = CU CM CO 

( - LU S T-" 

ro ca ro 
£ £ £ 
O g Q. Q. 

D | I ! 
2 £ cz 
Q £ r r " 

c ™ 
ca £ 

j z a i 
CD E 

P, a 
a a o J Z E — LT — t i rr ni 

01 0) 

2 5 

XI U 
O O • O 
E E E E 
9 2 0 2 
m to to m 

§ •§ cz 
S 3 | g 
• "O h- oi 

O) ai 
cz cz 
01 tu 

JZ fc 01 

S .2 E 
fc z i a x i 

a 
o 

LU J Z 

O « 
a • 
cii cn 

cQ co ta J Z J Z 
CM V O O CJ 

a _o 
j z JZ 

o a 
9 9 A 
CN r r u 

tn j n 
u a 

f 



o « 
0* ID 

CO 

u 

p p q p q q o q q o o o o o o Q o o o o o o o o o q q o o o a a o 
W r W r J - - T ; r J - T ; r - ^ r : - ^ f O r : - r r : r - - - r r ; r r r ~ 

O 
U 

o 
ui 

5 

on 
o 

C/J 

o 
U 

g 
C/J on 

a 

£5 
r d 

Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q a a Q a a a a 

ro 
OJ 01 OJ JZ 

cj t .H *J u ^ y o 

o e g 
x i 

9 
t i l 5 5 
r-" a • 

OJ OJ tu 

tn tu OJ 
X) X I X I 
a o o 

t]J 01 

I f 
13 

U OJ (D LlJ 

cr to ro ra 

E = 5 5 :§ 
" " 9 9 9 

ci i CO 

01 
o 
o 

a 
2 -5 -5 f i 

2 _ 
o o 

Q a 

CO 

" I 
o ™ 

I I 

OJ OJ 

CM_ cn c j T-_ ai 
v ' r - D v ' r r " J N <- ' I O l 

O OJ 

cz -a 

t" _i c Si 
C O f l . f l 
tu =r t w 

x i > cv aj 

i2 2 > 5 
o a. i s "5. 

O CD X I 
^ T t 

CJ N c 

oi J J s i i XI 

3 
CQ 

01 CD 
cz CZ 
CO m 

JZ JZ 
01 "5 

CD 2 2 
C o o 
CD JZ JZ 
N o CJ u

a
 tra

 

J3 01 CD 

>. i- I7 
t l cil CM 

QJ CN 
t i 
_0J •r-" 

5 ul jz P 
cp tl u 
a 
o 

cz to OJ 
O _a X I 

j - o o 

g i z JZ 

cz 
to 

tu 
o 
o 

JZ 
o 

o 
JZ 

(_ |_ |T )_ 
ui t o - c <-
g CN" CN" T-" T - -

. - h i i . -



H 
rt 
o 
O H 

rt 

u 
a 

a 
U 

o 
o . 
CO 

a 

ca 

P3 
-a 
o 

H o -

a o a a 

r r r r CM to 
co" o ' o co 
<D r» r- r» 

o o o 
CM' CM' 

o a o o 

a a o o 

o o o o o 

a a o a a 
Z 2 IZ 2. 2 

CM CM ca 
N ID (O 
CM r r „ • 

5 ro 

E a . 
c o p 
<u • 

JT _ 
a) ™ O 

01 t= TT £ r-

O I - t J cu fc 

.f s t l « 
5 X 

CO f l 

4 a 
fc t t 
3 n n 
C/3 U) L0 

cfl 

"g 

r- t -



o 
Q. 

Q. 

a 

a 

Q 
a. 
cc 

a . 

01 
CC 
a a. 

01 
ra 
a 

3 

rx 

Ol 

"5) 
E 

o 
LU 

CC 
bt 
CL. 

in 

a. 

o 
CJ cc 

_1 a 
Q_ 

O 
CO 

cc 

cy] 
o 

r-
rr 
Q 

ra 
ca 

H 
Z 

a 
u 

U — i 

o o 

m ca 
n 
o rr 

< 
CO m 
o cn 
Q 
Ol a 01 

rn
p

i 

e
n

t 

a
ly

l 

c 
C/5 < 



I 

I 

a 

o 
-t—» 
CCS 
t-C 
o 
Cvi 

.-J 

co 

Cu 

5 
t o 

o 
J - i 

m 
cd 

o 
U 

o 
CO 

3 

co 
o 

2 

<: 

C O 

o 
U 

a) 
T3 

H 

u 

o « 

Q 

a 

0 0 

E 

« o 
rr 3 
LU co 

'cd 

O 9 
c 

CC 

Q 
CL. 
0C 

Q 
a . 
t r 

cc 
Q 
OL 

E 

5 

CJ 
LU 
tr 

cc sc a. 
CO 

cc ra 
sc 
CL. 
tO 

o 
0_ 

01 

co 
_ 

5
B

 c a 
CN 

a 4 4 CN 

r-
T— < 
CO CB 

o to 

Q 

J- cu 
Q . 

tz ~>* 
E Cl ro 
ro c 
CO u < 

is: 
o 
to 

cc 

a 

a 
10 5 V CD S cn CN 
O '•T 

r~ 

CO 
CO 

a 
c 

=1 

a 

a 
a . 
cc 

r r 
o a 
o CL 
EJ 03 CC 
S <N 
CM CO — . 

co •= 
ZZ CN E 
GJ SZ 
m £ 
a i 

o 
LU 
cc 

* _ 

E - > 

c < S£ 
3 ~ «5 

rc ra 

SC 
CL 
to 

a 
CL 

S St 

< CO 

cu 
sc 
"B 
E 

CN 

to 

3 g 
CO CL 

o a 

ra 
to 

a 

a 
CL 
QC 

a 5 
_gj 
X 

Ol 

cc 
SC a. 
to 

SC 
CL 
to 

a 
CL 

to o 

o o o o 

o o o o 

T - T— T— CJ 

a a o a 
d o ' d o ' 

c i s cn co 
cN rr o rr 
T— a o T -
r - T - T-" ro 

iS 
o 
t -

LU X 

Q 
a 

o i 
SC 
"Si 
£ 

CO 

r- ° | 
3 S 
CO U -

5 S 
co CL 

cc 

a 
to 

s . ra 
r r CN 

o CJ> 

4 T -

f ~ < 
V * 

CO CP 
o to 

Q 

CD o 
a. -«-• E C 

03 
ro 

CO O 

o 

•~ I s oi E 
" } 
Q 
fl­
ee 

a 
Q_ 
rc 

5 
CL 

< n ra 
1— > ci 
cy CD 

o> CC 
t o O 
o CL 
a 
OJ 

OO DC 

T - r r . CN* o 

a L
im

i 

iS sz 
ca O l 

Q I 
cn 

n
a
ly

s
i 

£ 

n
a
ly

s
i 

0J 

< to 
0 

to r- cu co 
CN rr o rr 

o o T-
T-' T"" to 

CN co r- to 
tN T - T - T-

O 
LU 
cc 

ca 
> 
CD 

DC 
SC 
CL 
CO 

SC 

W 

o 
CL 

t o 1 - O v -
0 0 0 0 

O O O O 

r - r - T - CO 

CO CO i n I O 
CN CM CO CM 
p p p p 
• o d d 

r~ T ~ r r t -
CD O O CM 
— ! P o 

^ - CO 

ra c 2 
c 01 o 
< I CO h 

2 

a -

Q 
a-, 
c i 

a 
2 

£ -s, 
Ui x 



I 
I 
I 
I 
1 
i 
I 

i 
i 
i 
i 

I 
i 

i 

i 

Q 
i 

53 

o 
4—» 

2 
o 

H-1 

co 

r - i 

«! 
13 
4—» 

C 
tu 

s 
v. o 

"> 
G 

w 
la 

o 
U 

o 

co 
o 

S ZZ 
S. m 
ft o 

QJ 

•• "2 
(2* ^ c3 

— cu 

o 
z 
cr 

E 

tu 

3 Q 

» I t_ cc 

CO 
o 
- 1 

Q . . 

i 9 
E £ 
w CJ 

3 

a 

a 
fl-
CC 

a 
a. 
cc 

tr 
a 
fl­
ee 

O J 

x 

o 
Ui 
cc 

cc 
SC 
a. 
co 

IC 
Q_ 

t o 

a 
0 . 

cc 

o 
2 

c i O 
Ui -J 

3 

CC 

to 
o 
_ i 

Q . . 

« 9 

cf 1 
ca = 

to o 

a 
a. 
cc 

a 
fl-
CC 

E 
"n 
j r 
_gi 
3 : 

CC 
SC 
a. 
to 

a 
Q . 

?1 

td! 
O I 

6 

T -

h- t r 

a 

a 
CL 
CC 

a 
fl-
CC 

ca 
> 
OJ 

t r 
D 
0. 

T - 0-
1 ^ 
CN 
a 
n E 
CM „ j 

j r j 
O l 

X 

1 
O 
u i 
cc 

"S 
cc 
sc 
a. 
w 

sc 
cu 
to 

a 
fl­

ee 

J2 
Q m •o d

u
i e

n
t 

a
ly

l 

lo
r
i
 

ca c 
CO o < o 

T - CM 

>> 2 

< to 

CJJ 

SC 
"& 
E 

< 
CN 

CO (_ j 

¥ Z! 
I l l ffl 

CD 

r> 

8 e 
8 § 
r - CC 

to o 

a 

a 
fl-
CC 

D 
OL 
ce 

rr 
a Q. 
CS1 03 CC 
UJ T -
CN CD _ 

E 
Z2 
j r 
C31 

X 

o 
Ui 
ce 

5 
ce 
sc 
a_ 
05 

a 
tO-

Ol 

S, 

a 
a . 

o 

< CJJ 

cn 
SC 

E 

< 
CO 
CM 

DC 

to u 

5 => 
Ui CD 

o y 

DC 

a 

a 
a 
cc 

a 
fl­
ee 

rc 

o o, 
£2 o CC 
m ^ 
CN to — 
r_ CM E 

o 
LU 
rr 

cr 
sc 
Q_ 
£0 

sc 
a. 
to 

a 
LL 

X 

E 
01 

s 
J 

Q 

o 

a 
2 

a 
p i 

a 
'E 



•a 

o -
. . t-J 

H 
Z 

H 
U i > 5L, 

Q 

Cl cn m rr 
fN <n 

_Z CM 
^ CM 

a; 
"co 

in a 

m j?r 
c qj 
< cf) 

CD 

sc 

< 
i n 

5 * 
CO ( j 

3 § 

a. -g 
E* CD 
ra = 
LO O 

a 
C L 
CC 

Q 
CL 

cc 

0) 

cc 
Q 
a. 
cc 

E 

o 
u i 
CC 

i 
cc 
sc 
c/> 

> 
sc 
CL 
CO 

a 
a. 

< 
TT 
CM 

CL 

E 

a a. 
tM ^_ QC 
r r CM 
c i i o 

131 
X 

o — 

O 
LU 

ce 

0 -
CO 

> 
SC 

in 

io a 

o a o a a 

w N a N m 
T~" N io d cd 
S CD CD S N 

B N C l t t j 
CM -i— I I ro cz* 
cn oi oa ot 

a a o o a 

a a o o a 
CM CM CM CM CM 

o o o o o 

a3 CO CM CO CO 

cu o 
CD f - O 

LU 
O 
r -

a ai 

I § 
a £ 
•4 . u 

CO 

sr co 

01 

o 

s < 

3 
I -
CL 
111 

z 

a S 

cc 

Q 
_m 
a. 
E 
TO 
CO 

CO 

a 

a 
rx 
rc 

o 
fl-
CC 

ce 
a 
fl­
ee 

1 
—i 

sz 

O 
LU 

ce 

o o o o o 

ce 
sc 
0 -
co 

OJ 

CO 
> 
•C 
fl. 
CO 

a 
D-

CM r - co r-. CO 
N iri d co 

r~ ca cn r- p. 

CO r- CM r r T -

o o o o o 

o o o • o 
CM CM CM CM CM 

O O O O O 

(N CO CO CM 
Oj O T Oi 

t n cri oi (£3 ai 
, — 

LU 

CD 

CO sz <S 

S s » 
C o CB 

oi £ E 2 
c o i i o 
«i fc n T= 

CD 

a _ 
01 CD J ^ r - ' j -
• 3 I— ( J T- 1— 

Q 
Z 

CT 



H 
PS 
o 
AH 

CO 

U 

o 
"C 
tu 
c 
o 
00 
i 

CD 

'S, 
LTD 
'o 
Jn 
c 
o 

O 

o 
ca 
u 
O 

o 
U 

o 
& 
a 

on 
o u 

s £ 

Z o 

an 
o 

U 

CU 

o -H 
Z 

U > 

Q 
Q . 

o 

X 

E a, 
CO = 

O 

Q 
D-
t r 

a 
CL 
CC 

CC 
Q 
CL 

rr 

o 
Hi 
CC 

cc 
sc 

£ « 
a 
CN a, 
m 2 

s 
sc 
CO 

a 
a. 

o o o o a o o a o o o a o a o o a a 

c o h - t n G O c N i n t D c o c o r r 
O T - r - t O S L O N r O t t O P ) 

c g O N S t O t O Q C J ) 

r-» r-- co rr rr co 
T-" CM d cei m 

rr cn 
cri cvi 

r ; CO fO T f 
rr T- ro co 
to in co to 

CO CN i n co r r r-
a a o a r— o 
—̂ 

r - 1— 

to co cq CO aa t D 

O rd c i CO 

r>- r- r- r- r- r-

to to t - o t r co 
ri' CN ri cd iri ai _ . 
t o i o i o T i n c r i i o i D t o c o s s 

w to to ro T- co 
" S 9 S f i t i 

o co ca o co 
rr r- co CN 
CO CO ffl t o ffl 

O O O O O O O O O O O O O O O O O O 

O T - O O t - r - v -
rr p o p 

rr oi oi 
,— T — cn -1— y — i n CN 
o O O O l cn o a 
rr Cvi i n o CN I D a 
d a ° O d r -

i n i n in in I D o o o o o o a o o a o o a 
oi CM' cvi cvi Cvi 

O
.B

 

CO 

o" 
to 
d 

CO 

d 
CO 

d 
CM 
O 

CM 

d 

S
O

' 

CM 

o 
CM 
O 

r r 

p 
to 
a 

CD p 
d o a a" d d d 

CO r~ i n >— CO m CO to to rr CM ro ro CO 
i n p CVJ CM T ro co_ cvi to CO r r d CM cvr rr r r CD 

V " . T - oi CM CM 
cvi 

cvi d d d o d d CN CM CVI CM 

JH ~ 

S f f ^ * 
? l f o a 
5 a i « rj 
.C 01 01 c c 
f 5 5 O « ra *r *r o u 
2 r « < < 

fo tn 

rr 
ro 

01 01 
c c 
01 CO 

•£ £ 
m to 
O a 

m ^ - S. 
C J3 .J£ CO 

fo m a. 

P CD O 

sz zz 2 >. cu sz 

a. < u. ct, tn O 

O CJ 

g a 
OJ 01 
CQ CQ 

a 

£ a m a 

J Z j - - CVi 

™" CO i f 

= I 
01 12 
ca £ 



O 
PH 

no 

"a 

P 

'5, 
C/j 

*o 
4r: 
c 
o 
U 
c? 

t/3 o 
U s 

° I 
>-) 

u 
a 
a . 

is m 
2 o 

T3 

O -

>• z 

£ O 
00 ( J 

17} X 

o g 

I— nc 

Q 

o 

Q 
0. 
ce 

a 
a_ 

oc 
sc 
Cu 
co 

o 
a. 

3 

8 
D: 

^ 5; 
OJ CM CO CO CJ> 
co ro n n co 

T f S N f f l r r s i n o i n s c o i n o 
( O O T m i o r - T - cn to CN o 
IO -T ^ ^ CM °? m . CM CO -T 

o o o 

rt cd t*— 

a o o m r-
CN CO CO 
CM CM CO 

N IO N CD LO 
O CM OJ T-; (O 
•t^ cri CM* CM 
CM CM T - CM 

T-1 ^ -r- CM O T -
d 

to co ro 
-cr r r Oi 
d d • 

a 
a. 
cc 

N t o c o t v i o c o t a c o r f a c a r i N i o 
^ ^ to ^ l r l - ^ ^ ; l r j m - o a o 
to to to to 

u CJ) r r 00 CM 
t u d <z> d cd 
t r i t i t o u i r r 

o 

h - r - c o r r r r c o r r c n i n to to to co to 
d -v̂  co' d to 
r - t - t - r -

s s 
CO CO q to ca o 
r f 
r-

tri 
r~ 

cn 
r-

r f 
CO CO cri 

CO 

r f 
tO 

O O O O O O O O O O O O O O O O O O 

a o o 
CM* CM r f 

O 
r r 
d 

r - IO t - T- W CM 
O N I I I o r | O 
UO ^ CM LO O 

ui in to in to 
Cvi CM" Cvi CM CM 

o o o o o o o o a o o a o 
a j c a c o r o t o c M C M i o c v i c M r r c o c a 
d d d d o ' c ! d c ? c ! c ! c ! c ! 0 . 

o o o o o a o 

i o t o t \ i t v i T - » - m t - a i o i r O T - r f 
n n n n t i n a n i i i t i r j i O f , ' 
d d d d ^ n i ^ ^ N t ' 
CM CM CM r- CM 

v O O O O 

11) 
c 

ai 
c 
tD tu 
ra ro 

£ £ 

• S a o . 
<= ro ra 

— B S. -p -p 

£ £ £ §" ra 
tD QJ C C 

rs 

m 
c 

>v OJ 
£ £ 

01 

0) 
c _ 
OJ tD 
£ £ 
c c 

s s 
E 

C 01 13 

tr 
01 
£ 
c 
E 

tU QJ 

< < 

OJ 
cz 
01 
u 
to 

i r 
c = 
< U -

co 
CM" 

^ c J I a n a n 

a - m o m m c Q Q c Q 

3 " CO 

^ CM 
ffl 
IS 
Q 

g. Z 

g ST 
< co 

_ i 
DJ 
E 

1 < 3 S 

CM 

5 

d s 
I— DC 

E 

D 
CL 
QC 

Q 
IJ-
CC 

01 
CC 

o 
CL 
CC 

e a 
j r 
o i 

X 

E 

O 
iu 
DC 

5 
DC 
•C 
a. 
to 

:> 
sc 
DL 

a 

CM 
r -
r -

T 
CO 

o _ l 

a 
ro a <g 
a . c >. 
E ra 
ro c 

t o 0 < 

rC-
cl 



H 
tf 
O 
PM 

ca 

"a. 
S3 
Q 
tu 
M 

' tvo 

"a 

o 
O 

fr 
o 

cd 
i-J 

2 £ 

Z 

B 
u 

Si 

r - CM 

i 1 
Q 2 

Q 
Q. 
cc 

a 
0-
cc 

cc 
a 
a. 
cc 

e 
3 
J Z 
O l 
X 

O 
UJ 
ct: 

3 
"5 
rr 
tc 
CL 
to 

O 
a. 

cc 

CN 

r-
rr 
6 
to 
u _ 1 

9 
co a ca 
a. — 
E 01 ra 
ra c 
to O < 

5 
a. 
T 
LO 
1 ^ 
i n 
T-
CO 
o 
o 
CM 

rr 
o CO 

?J a 
CO 
CM 

a; 
CO 

a 
c/> iri 
»̂ 

Ri 
z 
CT cr 01 

< co 

0) 
t -

T 
to 
u 
_l 

5 S 
E ai 
ca = 
to CJ 

3 

a 

D 

CC 

• 
0-
0C 

a 
a. 
t t 

e 
3 

O 
111 
LC 

3 
% 
cc 
i d 
to 

L: ra 

r. 1 °-
°r tO 

a 
a. 

o o o o o 

o o o o o 
co co ca co co 

o co co CM co 

o o o o o 

co in in in in 
• • ' d ci ci 

o o o o o 
CM CN to in i n 
o o o o o 
Q cn p o o 

• d • a 

CO O l CO CO 
O l CO P l N 
r~ r- ca rr 
rr rr rr -J 

I f f 
r o t . 
ra co JZ 

cn o a 

a 
o_ 
cc 

a 
a. 
cc 

5 
cU 

CC 
a 
fl-
CC 

r- i n o 
r- o cn cD ^r OJ 

o' d 

o 
UJ 
cc 

ec 
2C 
0-
C0 

- 5 

O 
Q-

0) 
CC 

o o 
» CM r ^ 

CO O ) CO CO 
a) co co i— 
r~ r*- o r r 
rr rr rr ^ 

I J co t s n o i 
co cd o i co cd 
CO O l LD O ) O l 

o o o o o 

LO I O U l I O LO 

c i c i o c i o 

o o g o o 
CM CM co i n CO 
O O o a o 
d o o o o 

d d d d 

r r LO CO I O 
CO CO CO r r 
ca r r CJJ CO O l 

r r d r r r r r r 
o" a d d 

B 
3 

i i I 
Tr TJ 2 
fO CU J Z 
na O O 



Si 

0> 

ct 

OT 

41 
CO 

cn 
E 

< CM 
O T -

5 °-« 2 

o 
O 

3 

rr 
co 
CJ 

a. 
£ 

a 

a 
Q. 
cc 

a 
a. 
cc 

Si 
Fi 

a 
a. 

rc 
a 
0 -

cc 

3 

a 
cc 

o o o o o o o 

o o o o o o o 
CM OJ CN CM CM OJ OJ 

CT 
OJ 

W 

rc 
sc 
a 
co 

SC 
CL 
CO 

a 
a. 

r- a ca ca CM to co 
co d ir i CO CO ° N 
0 1 0 ) 0 ) 0 ) 0 ) 0) 

o o o o o o o 

CT) Ul Id LO CO LO Ul 
d d cri d a c i o ' 

a a a a o o o 
CN CN CM co cn o l m 
o o o o o o o 
d a R R R d ° . 

o o o a 

r- co CJJ co co ro * -
Ul Ol CO CO fs- CM OJ 
oi i— I s - oj rr CM oo 
rr rr rr rr in rr 

E 

a . 
O 

8 a 
CD 

I - cc 

o o o o 

- E (— c 

co a m o o _i 

E 

§ a 
tu = 

co to 

a 
to 
CJ 
_J 

01 
a. 
S 

Q 
a. cc 

5 
cc 
Q 
CL 
CC 

O) 
X 

o 
LU 
cc 

OJ 
DC 
SC 
a. 
to 

sc 
CL 
to 

a 
a. 

OJ 

cc 

CO O 

o o o o o o o 
CM CM CM CM CM CM CM 

tn r-~ in o -r-
0 rv. o in o 
01 <° T-: o. oi 

o o 

^ 01 OJ co to co T -

O) 00 lo S C J CD 
oi r*- r*> CD rr ol to 
rr rr rr rr m rr 
d d d d d d 

r - to CD r- co tn a i 
to 
01 

co to cn co EJ 
o j cu co o i 

o o o o o o o 

cq io LO cq in u i LO 
ci CD zz\ cS cs ci ci 

o o o o o o o 
CM CM CM ca in CM tn 
o o o o o o o d d °. °. 9 d °. 

o o o o 

N r- in to n ui 
in co oo co to CM rr 
oo co rr cn to m oj 

3 c a 

ca a o 

£1 to" 
j — CO 
CM" OJ 

CM 

< CO 

"cii 
E 

3 

o S 

a 
oc 
a 
CL 
cc 

cc 
a 
CL 
tc 

E 

sz 
D I 

X 

SC 
CL 
to 

a 
0 . 

o 
rr 
r-
rf 
CO 
O 
-1 

Q 

CD Q 
01 

a, 

e 
c 
OJ ro 

CO c CO 

s < 



j JO JJ aosdspeaH JO sa|qqng JIV 

SQ 2 
§!« 
rr 
>!S g 
J ^ X 

- I < c-
< 2 a 
•T 5? 

a 

tn St 
r~ cri D: ° 

cu 

E 
• 
a 
75 
u 

in § 

WOA-iwaffl 0Z.2B 

(VOW 809SB 

3 r*s 
ai cn 

(2808) s.aOd/sapWSBd 1808 
Z n o 
s» S "5 
arm a 
tu iri "5 
a a J= 
g-Lo <j 
-a — £ 
< |S! 5 

S|B l̂AI8VH3rj 

(HVd JQVNd) 0LE8 

[ISOSPOipaW] 0Q3 

C|asaiQ/seg] ggiOfl P°maW Hdi 

r/,|urj au!|0SB3) Hdi + 3BIW + X3iB 

\ 

2 
a" 

C L 

E 

ra 

s > 

5*S 

\ j s -

< 

•s. 

_\__. 

V N 

v \ 

> 

___\ 
•si 
"»s_ 

Cl 

SvS-

\ 

-A 
rt. 

"si 

t. 

-•i 

1 

5 s-

x:xx 

1 

ro 
s , « 

> -

1 

1 

« s \ 

( 

JQ 

i 

_ ri 

3-

"lis 
r—i o -







I 
1 



December 29, 2003 

Clayton M. Barnhill, PG 
Project Manager 
CMB Environmental & Geological Services, Inc. 
PO Box 2304 
Roswell, NM 88202-2304 
(505) 622-2012 

Dear Mr. Barnhill: 

Enclosed is the final report for the NMSWDCo - SB-3A job. Please review this report and 
provide any comments as samples will be held for a maximum of 30 days. After 30 days 
samples will be returned or disposed of in an appropriate manner. 

All testing results were evaluated subjectively for consistency and reasonableness, and the results 
appear to be reasonably representative ofthe material tested. However, DBS&A does not 
assume any responsibility for interpretations or analyses based on the data enclosed, nor can we 
guarantee that these data are fully representative of the undisturbed materials at the field site. We 
recommend that careful evaluation of these laboratory results be made for your particular 

We are pleased to provide this service to CDM and look forward to future laboratory testing on 
other projects. I f you have any questions about the enclosed data, please do not hesitate to call. 

application. 

Sincerely, 

Daniel O'Dowd 
Enclosure 

L B. STEPHENS & ASSOCIATES, INC. 

L:\Ub\WR03.0249.00 NMSWDCo SB-3A\Cover Lellcr.doc 

Daniel B. Stephens & Associates, Inc. 

6020 Academy N E , Suite 100 

Albuauerc iue. N M 87109 

5 0 5 - 8 2 2 - 9 4 0 0 

FAX c.n.c.-H97-RH77 
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Daniel B. Stephens & Associates, Inc. 

Summary of Initial Moisture Content, Dry Bulk Density 
Wet Bulk Density and Calculated Porosity 

Initial Moisture Content Dry Bulk Wet Bulk Calculated 
Gravimetric Volumetric Density Density Porosity 

Sample Number (%, g/g) (Q/0[ Cm
3/cm 3) (g/cm3) (g/cm3) (%) 

SB-3A (34-36) 14.1 26.9 1.90 2.17 28.3 



Daniel B. Stephens & Associates, Inc. 

Summary of Saturated Hydraulic Conductivity Tests 

Ksat Intrinsic Permeability Method of Analysis 

Sample Number (cm/sec) (cm2) Constant Head Falling Head 

SB3A (34-36) 1.5E-08 1.5E-13 X 



Daniel B. Stephens & Associates, Inc. 

Summary of Effective Porosity Tests 

Effective Porosity 
Sample Number (% cm3/cm3) 

SB-3A (34-36) 5.5 



Daniel B. Stephens & Associates, Inc. 

Summary of Total Organic Carbon Tests 

Fraction Organic 
Sample Number Carbon (%) 

SB3A (34-36) *ND 

*ND~Not detectable at reporting limit. See data sheets. 

Analysis provided by Hail Environmental, Albuquerque, NM. 



Raw Laboratory Data 
and Graphical Plots 



D an ie I B. Stephens & Associates, Inc. 

Summary of Initial Moisture Content, Dry Bulk Density 
Wet Bulk Density and Calculated Porosity 

Initial Moisture Content Dry Bulk Wet Bulk Calculated 
Gravimetric Volumetric Density Density Porosity 

Sample Number (%, g/g) (Q/0| Cm
3/cm 3) (g/cm3) (g/cm3) (%) 

SB-3A (34-36) 14.1 26.9 1.90 2.17 28.3 



Daniel B. Stephens & Associates, Inc. 

Data for Initial Moisture Content, 

Bulk Density, Porosity, and Percent Saturation 

Job Name: CMB-NMSWDCo 
Job Number: WR03.0249.00 

Sample Number: SB-3A (34-36) 
Ring Number: NA 

Depth: NA 

Test Date: 3-Dec-03 

Field weight* of sample (g): 88.66 
Tare weight, ring (g): 21.89 

Tare weight, cap/plate/epoxy (g): 0.00 

Dry weight of sample (g): 58.50 
Sample volume (cm3): 30.79 

Assumed particle density: 2.65 

Initial Volumetric Moisture Content (% vol): 26.9 

Initial Gravimetric Moisture Content (% g/g): 14.1 

Dry bulk density (g/cm3): 1.90 

Wet bulk density (g/cm3): 2.17 

Calculated Porosity (% vol): 28.3 

Percent Saturation: 94.9 

Comments: 

* Weight including tares 

Laboratory analysis by: D. O'Dowd 
Dafa entered by: D. O'Dowd 

Checked by: R. Smith 



D a n i e I B. Stephens & Associates, Inc. 

Summary of Saturated Hydraulic Conductivity Tests 

Ksat Intrinsic Permeability Method of Analysis 

Sample Number (cm/sec) (cm2) Constant Head Falling Head 

SB3A (34-36) 1.5E-08 1.5E-13 X 



Daniel B. Stephens & Associates, Inc. 

Saturated Hydraulic Conductivity 

Falling Head Method 

Job name: CMB-NMSWDCo 

Job number: WR03.0249.00 

Sample number: SB-3A (34-36) 

Ring number: NA 

Depth: NA 

Type of water used: TAP 

Backpressure (psi); 2.5 

Offset (cm): 1.1 

Sample length (cm): 2.94 

Sample x-sectional area (cm2): 10.47 

Reservoir x-sectional area (cm2): 0.70 

Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C 
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec) 

Test # 1: 
08-Dec-03 
08-Dec-03 

10:19:35 
15:38:44 

19.0 
19.0 

112.3 
111.8 

287.0 
286.4 

19149 2.0E-08 2.0E-08 

Test # 2: 
08- Dec-03 
09- Dec-03 

15:38:44 
10:20:27 

19.0 
19.5 

111.8 
110.7 

286.4 
285.3 

67303 1.1 E-08 1.1 E-08 

Test #3 : 
09- Dec-03 
10- Dec-03 

10:20:27 
15:30:45 

19.5 
19.5 

110.7 
108.7 

285.3 
283.3 

105018 1.3E-08 1.3E-08 

Average Ksat (cm/sec): 1.5E-08 

Comments: 

Laboratory analysis by: 

Data entered by: 

Checked by: 

J. Hines 

D. O'Dowd 

D. O'Dowd 



D an i e I B. Stephens & Associates, Inc. 

Summary of Effective Porosity Tests 

i 
Sample Number 

Effective Porosity 

(% cm3/cm3) 

e 
SB-3A (34-36) 5.5 

0 

I 

1 

I 
B 
e 



Daniel B. Stephens & Associates, Inc. 

Effective Porosity Data 

Job Name: CMB-NMSWDCo 
Job Number: WR03.0249.00 

Sample Number: SB-3A (34-36) 
Ring Number: NA 

Depth: NA 

Test Date: 10-Dec-03 

Sample Dry Weight* (g): 136.22 Bulk Density (g/cm3): 1.90 
Tare Weight (g): 114.91 Calculated Porosity (% cm3/cm3): 28.3 

Test 1 Test 2 

Thermocouple potential (-bars): 14.4 Thermocouple potential (-bars): 16.4 
Sample weight* at-14.4 bars (g): 139.0 Sample weight* at-16.4 bars (g): 138.3 

Moisture content (% g/g); 13.0 Moisture content (% g/g): 9.6 

Moisture content (% cnvVcm3): 24.8 Moisture content (% cm3/cm3): 18.2 
Matric potential (-cm): 14,685 Matric potential (-cm): 16,725 

Moisture content at -15 bars (% cm 3/cm 3): 22.8 

Effective porosity (% cm 3/cm 3): 5.5 

Comments: 

* Weight including tares 

Laboratory analysis by: D. O'Dowd 
Data entered by: D. O'Dowd 

Checked by: D. O'Dowd 



D a n i e I B. Stephens & Associates, Inc. 

Summary of Total Organic Carbon Tests 

Fraction Organic 
Sample Number Carbon (%) 

SB3A (34-36) *ND 

*ND-Not detectable at reporting limit. See data sheets. 

Analysis provided by Hall Environmental, Albuquerque, NM. 



Hall Environmental Analysis Laboratory Date: 26-Dec-03 

CLIENT: Daniel B. Stephens & Assoc. Client Sample ID: SB3A (34-36) 

Lab Order: 0312028 Tag Number: 

Project: CMB Collection Date: 12/3/2003 10:00:00 AM 

Lab ID: 0312028-01A Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

TOC BY WALKLEY BLACK Analyst: IC 
TOC ND 0.10 %C 1 12/26/2003 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Anaiyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 1 of 1 
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Laboratory Tests 
and Methods 



Daniel B. Stephens & Associates, Inc. 

Methods for Geotechnical samples 

Dry Bulk Density: 

Moisture Content: 

Calculated Porosity 

Intrinsic permeability: 

Ksat: 

Falling Head: 

Effective Porosity: 

ASTM D 4531-91 

ASTM D 2216-92 

Klute, A. 1986. Porosty. Chp.18-2.1, pp. 444-445, in A. Klute (ed.), Methods of Soil Analysis, 
American Society of Agronomy, Madison, Wl 

Fetter, C. W. 1994, P.96, Applied Hydrogeology, 3rd ed, Printice Hall 

Klute, A. and C. Dirkson. 1986. Hydraulic Conductivity and Diffusivity: Laboratory Methods. 
Chp. 28, pp. 200-203, in A. Klute (ed.), Methods of Soil Analysis, American Society 
of Agronomy, Madison, Wi 

Corey, A. T. 1986 Chp. 2.3.3, pp. 40-42, in A. T. Corey, Mechanics of Immiscible Fluids in 
Porous Media, Book Crafters, Inc., Chelsea, Michigan, U.S.A. 

TOC: Page, A. L. 1982 Chp. 19-3, pp. 570-571, in A. L. Page (ed), Methods of Soil Analysis 
American Society of Agronomy, Madison, Wl 


